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ABSTRACT 

The report describee a ^nrf^year piict. study of fluseuB 
factiveness conducted at the FrankliE Icititotie Sclanca MuseuB and 
PlanetariuB In Phlladel phla« The study vaa Intacdad to develop models 
for tasting visitor rasponse, provide uieable Irf oination to museuB 
staff, and test the feasibility of a large-scale investigation of 
scianca BusauBs, NuBerous tasts and queiticnnaires vere adBiniatered 
to visitors in an atteBpt to assess motivation for tha visit, 
visitors* intarasts, axhibit praferencas, orientation, attitude 
change, arid inforBatio.n transfer. Results showed that the rranklin 
Institute audience consists priBarily of groups, especially faBilias 
and school classes. The avaraga visiter laavas tha Busaum knowing 
over half of the tested information content of the exhibits* Attitude 
toward tha BuseuB appaared to ba nagativaly affected ty tuildlng 
construction at the tiaa of tha study, fscst of tha visitors showed a 
favorable attitude toward science, sclent Ists, and technclogy* A 
proiect to orient visiters to the ausaui*s structure and contents 
produced more favoraila attitudes apd higher kncwledge 'scores. 
Effectiveness of exhibition in terms of coaplexlty, tack^icund 
colors, and participatory davicas was alsc ieas«red, lha report 
concludes with a diicussion of implications of the study and a ' 
bibliography of over UO resources, (Author/lV) ' ^ ' 
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FOREWORD , . ' • s 

Museums provide their visitors with memorable three-dimansiona^fc visions 
and interactive experiences within an interpretive framework. ' Learning in a 
museum is basically a visual and kinesthetic, experience which is qualitatively 

distinct from the kind of learning which results from a classroom lecture or 

/ 

printed text. Indeed, recent experiments in psychology have found that this 
distinction has a somatic basis, that is, that the hemispheres of the brain 
have distinctive behavioral attributes (i.e., visual learning is right- 
brainedi linguistically-based information transfer, lef t^brained) , In order 
to understand and utilize the full educational potential of the museum, we 
must include meaningful evaluation procedures in our operating programs and 
engage in innovative research into the mechanisms of museum learning. 

All too often, evaluation degenerates into measuring what is easy and 
accessible rather than what a program is actually atte^nptiiig to do. The 
primarily visual learning which takes ^ace in the museum cannot be evaluated 
properly by simply copying and adapting techniques designed for^-the left^ 
brained, linguistically-abased information transfer found in the classroom and 
lecture hall. Appropriate evaluation of the itiuseum experience in its own 
ter^s is difficult. Furthermore, the translation and interpretation of the 
results o'f such studies into usable data for the museum professional is more , 
difficult still.' Yot what other way is there to determine that the allocation 
of our Jimited resources is being done with maximal intelligence and integrity? 

Today pockGt=Hisod oluctronic calculdtorn are available for $10 because 
people have devoted lifetimes to developing an understanding of the fundamental 



principlas of eolid' state physics and the technology necassary for the eco= 
n^ical manufacture of integrated circuits. Effective museum education is 
equally dependent on the application of careful research into museum learning 
processes and mechanisms. The status of current research tools for inyesti- 
gating the cognitive and expressive aspects of museum learning and the inter- 
pretation of their results is still in^its empirical and theoretical, infancy. 
If we are committed to the idea that museums are nqt purely pa^ive reposi- 
tories of the culture of the past but that museums are significant actors in 
*the societal learning process, making important- and singular statements 
necessary fpr a more complex understanding and intelligent decision^making 
dare we continue to play blind man'sTBuff? 
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Y AND CONCLUSIONS 



f . INTRODUCTldN 



As 'new developments in science and technology reshapa our world at 
an accelerating pace, i^ bacomas increasingly difficult to Tceep the public 



informed about Sdlentific and technological developmants which affect daily 
_J.ifa. indeed, science and technology appear to most, to rest in the hands 
of Specialists who are not accountable to the layman- 

The science museum shares with other educational institutions and media 
the responsibility for demystifying science and technology and for making new 
information, concepts, applications and implications accessible to the public. 
The museum is uniquely suited to complement most other forms of science ed= 



ucation from classroom instruction to educational television. Its "real" 
f 

objects have an immediacy that allows an intuitive grasp of sc^tific concepts, 
. The multi^sensory stimulation of the exhibit merges learning with pleasure. 
'^A museum visitor is free to linger and backtrack, to explore items of particular 
interest, to pose problems and search for solutions. Interaction with the 
exhibits, allows the visitor to learn science through exploration and discovery, 
a procedure which is better suited to scientific subject matter than the often 
authoritarian, print-oriented classroom experience, or the pre-packaged message 
of mass media. 

The museum visitor can be seen as part of a special communications system 

in which he is the rGcipiont of messages from the staff through the medium of 

/ the exhibit. In ordor to know whether or not the message has been received and 

undorstood, the musrMjm must compiGtG tho communication process by providing 

feedback channels for visitor rosponae. The sciencG museum seeks to impart 
/ 

lo ^ ' 

IV 



^cientificfand technolpgical infoETftation? to stimulate an interest in science | 



and t;p develop positive attitudes toWard science .and technology. It is cer- 
tainly appropriate that objective evaluation techniquesi^be used to m^^sur^ 
the effectiveness of the science mupfum in achieving these goals, y 



-1 



, The current pervasive concern with feedback and evaluation* of sdciaL and 

\^ * 

particularly educational ptrograms represents an awareness that institutions 

can more successfully attain their objectives through specific assays of public 

response rather than through mere trial and error with .^'^erall numbers of par^ 

\ 

^icipants as the sole indicator of success* 

Conceivably r a museum might be content with mounting exhibits which demonstrate 
the exhibitors* grasp of their subject matter or which "impress" the audience 
with the wonders of sciencfe and technology. However ^ if the museum is honestly 
attempting to serve the public by bridging the gap between scdence and the 
individual; it must do more than "impress"; it must "involve". It must attempt 
to convey an understanding of the facts and processes of science and technology 
as they shape the erivironment of our day--to^day lives and it must arouse a 
concern for developing informed opinions about questions of scientific and 
technological applications and their consequences. 

In- order to know whathar or not it is ' succeeding in these tasks^ the museum 
must "listen to" public response. This is not to suggest that the museum 
be dependent on the public for its objectivas^ that it seek the lowest common 
denom.inator of interest and awareness. Clearly, it is the responsibility of the 
museum to choose and fornuilate its mes^^age; but it must look^ to the public for 
in f o rma t i on as t o wh e t he r o r n o t t h is me s s a g a i s be i n g r e c e i v ed , 
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A PILOT STUDY OF MUSEUM EFFECTIVENESS f 

1^ A one^year pi^pt study of museum' efSectivenes'^ has been conductad at 
The Franklin Institute Science Museum and Pl«^ariumr by* the Association 
of Scienca-Tec^ftology tenterar (Asfe) under a g^ant irom^ the ^National Science 
Foundation* The study waii intended to develop models for testing visitor ^ 
response^ pr^id&-useable information to the museum staff and tes^ the feas^ 
ibility of, a largeT-scale investigation of science museums^ The ultimate goal 
of these efforts is the incorporation into muse^ practice of regular channels 
of fGedback for visitor^ response, so that the musejHn becomes a fle^cible^ self-- 
evaluating^ self ^correcting institution in touch with th^ needs and desires^ 
of its public^ * 

^\ The study began with the administration of a goal^rating scale to define 
"effectiveness" in terms of the goals of The Franklin Institute Museum staff 
and visitors and of other ASTC member institutions^ The resulting list of 
goals served as a guide to the formulation of objectives for testing visitor 
response. Units of measurement and measuring techniques were developed to 
provide baseline data an indication of the museum's ■'effectiveness" at the 
time of initial study, ' 



Five questionnaires were administered to samples of, from 100 to 200 visitors. 

The questionnaires dealt with^ motivation for the visits visitor's interests, 

exhibit attendance ; ^ exhibit preferences arid orientation- In addition^ a detailed 

\ 

mail-back que.s tionnaire was given to a sample of teachers of visiting school group 



Attitudiridi change and information transfer were measured by means of a 
multiple choif;e t:j:)st (soo Appendix D) . The affectiVG section of the test pYbvid^s 
indicos of; in terns t in scioncj, understanding of the impacts of science and 



f 

technology od daii^ life, attitudeB towardB sciencG and technology, and at-- 
titude toward the museum. The cognitive^ suction was designed to measure 
J=earning of ^ba'sic scienc^^ information t-lirouqh a tnyt of vocabulary, 
"■ p G r i G nc o - Srt^ c o he e p t f o r m a t i o n . ' % 

• • ■ ■ , ■ . ■ , ■ 

i * ^The metho'li of t%s.h presentation was novel and q^^-ite Huccessful.^ Visitors 

took tha "muSGum quiz" in a portable "testin^g macliine"; a booth resembling a 
^study Carroll equipped wi th rear-pro j ec t ion screen !and push-^button rGSponse 
mechanism. (See' figures 2 and 3 pp, ^9-30 ) . Test questions appeared on color 
slides o f ac t u a^I . e x h 1 1^ i t s . ^ Visit o r s s e 1 e c t e d a n s we r bu 1 1 o n s wh i e h e n t e r e d 
their choicGs on punch cards. This apparatus was designGd and used in place 
of a paper and pencil test to provide a visual st-irnulus and to make the test . 
more like^a game than a ^ school^roc5tii Gxperience. ? 

Baseline data was .obtaine;d in order to have a basis ,of comi:>arison for 
measuring the impad^t of possible clianyes and improvements. Learning and at = 
titude measureB are based on a comparison pf pre=visit ^^d post-visit test 
scores. A random sample of approx i m.:. tely J5d visitors received the pre-test 
and anoti^er sample^ of approximately 250 visitors was post-tested, making a 
• total baseline sample.- of 500 viriiLors. 



tllf SUMMARY OF BASE Li Ni: DATA 
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The visitors 

The [''rank 1 in Institute vrulioiK-e consist:;^ fu;i.nu-ir 'V of qrinu^H. Fkhh 
September through Junu school ULouf'S predomindt e oi\ weekdriys and \ jmiLi.t^:-; 
nn wt'ek<»nd:i. The? nniiiiri-!^ vi-i-ritot: • ..ii^.'- si.miLar t^o tivr^ wr^eltcMid !:aiin Is' gtxniiJS, 
but: with cui inf-U-'af;:^ in ^'i^-. >■ •• *'own *Mur"i;n:u 

VI. i. 



When a ychool class visits, tho museum is usually the focal point of .the day= 
TeacherH tend to bocomo r*Hjul.ar mu!;U.^tini vihn.tort4, iticorporatirig a clasH trip 
to the museum into thuir £icnool year. The ' teachora see the museum as an ad= 
junct edueational iny t ituf i <.)n and ^^tr^^'SM the stimulation value of a muHeum 

'v\-'Lt the inerrt-.'ase In inter'-et; end reeepti-v .i. Ly tcj ^ f ur thei^ l.eaV n.i=ncj ^hown - , 

' \ ' ^ .. 

by their h t uden te ■ a f ter a mu-j -urn. v i n i t . {Son Appendix A) . ' , 



/ 



U^rimj -trom tlie r::Kh i bits j 

"-^^^ ■ y . ^ • 

Tiie r esul d:^ of tiie ccK7n^itivi^^ ter^t Hhow a clear iiicreaso in sbprp from pre= to 
po^t-vi'n.h t-^^^;t, The averaat; vL:;pt:or^ leaves the muHeurn ^nnwiiiy over ^^alf^ 
of the tustt-d inrormation e.jntr-nt of the exhlbitK. Since the wUKh' dealt with 
casua 1 ""vi si tors** whose j'srlmary cjoal was entertainment and who ::q^ent only 2 or 
i hrnirs in tiu; must em^ it is i mi")res?>ive that this much information transfer 
does oc:cur, 

; 

The hiqhest: mcr' ast^^^ and hj,gL-st:. absolure sc'ore are found in the yonnqust 
•V-]': qroueu I'nrtd'ier, wh i i t ^ tduaa^ is a }:x3sitive mrpe latiDn be twuon education and 
score on tht^ p]e — tu^st, tliis i;; not true of thn post:-tajst where children in 
qrad.':; 7 = a eht .i i n hiqhia; scortc; than col hnje stndtaits and those i ti tfraduate 
acnool, id is ayi'ar''iit- l"f\.i'- scMiool childrt.ai are ah:^orbLnt} a qooel deal of 
.e<hiiuf ,=n;it-ef dnrinq a inua-uni visity This i ^; a fMronqly fKn^ihiv^ tandLiiq, 
since . • 1 lo.a -aq^ ■ aiMi-n av - \ Iw- au^iirMiee f t u' which moat of the mustaim's 
t:'Xii.Lb iqe> j!''/-^ In-'.^n d--si.qn^-d. lluqhr^r^ f.his cpsniip rei-U^e ^;t.Mlte1 a hiraje >;eqmrait 
of n:]' - \M c is . a- ; ■ ica 1 it. en. 0\n data supi)Ln:t thf nofieti that 



[Ml ■! nil: ; ■ ' i[ 



as ad M ui' ■ I b MS n i ■ 'S ' ■ ^ " i < C i ^ ■ i M i 



U: jj > b 'ill' 'III f :p ■ ■ • t^ae ^ ^111 . md i S n. a ■ ^ U h M t i . sui 1 uu ■ I i.a . 
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with regard to iovGia of ■ loariu iig ^ tho cTraatoi'^t incroan^jH arc Boen on the 

i 

vocabulary and concept loarninq Kub=ycaloH, Thurc is a smallur increase on 
the expericnnc Hub-^^jcjalo , which L^:^ basod on it^arninq through direct particiA 

^ ■ ' } 

pation. This dittcrcncc may b^ due lu. part to thi.; nature ot the testing 

proGodure, which, al though making itsc of viHual Htimuli and j.myh-'bu t ton rc^jponHo, 

k\ I. 

did prc^wnit written (pkc-a; Lt and aie.^wer cpAfiii-n^ a?; opposed te askincj for a 
behavioral aemononHVra tion . A pe r f ormant:e t:a^ik might havij^ y i »..d (t ni OfM l-f.-r 

' I . ■ 

rc^sult-s in tost^ing material learned by direct experience. . ^ 

A_ttitiKlu TcfwaETis_ The M us eum 

Results' Of the flri^t tuiti lur t^eale show ,i cle^ir decrease^ from pre ^ to post- 
visit test in positive feelinci about the murGoum. This shift is disturbing for 
an' institution dedLcatt-d to providing a pleasurablu learning experience to its 
vis iters is prt3babl.y due primarily to the temporary contUBion and di Border 

associated wi. th i.U.cun terniia 1 -re la t: ed eons t: ruc tion in the nuistaim building. 
Initial Ly, the docrr^ace might, hjiv^^ iKa-ii ititerpreted an an artifact of the change 
from ant ic i 1 Kit i.i HI (.)f, tf) cciction t;!j, thi- aetual visif, with fati(iue ot?orating 
to turther dampen post=visil altifudes. Howcv^'r, the results of a sueond round 
of v\rA\A)V t^•:;tinq t(^ m^vnnjre th- e f f act i v- ju-ss of an expeTamenl in or U:mi teflon 
(dLHCu:c;vd lu d^aai! in H^m a i u v V) i i id i ^ :a 1 .^^ha r a liighiy positive res}K)nse can 
tu • rn.i lAi rain- 'Ci . 

At t i_tude ^l^-^'^-i^ifi ocU'Mce, Sci^^nt isl^^^ind 'bjij^jbj_b.^iy 

Tfu^ mnst-uHids vis if v. a; oruMilal i.on vcis found to iiav'^ a >;frongb/ favorable t t; i ta id(^ 
toward s.M.'n-^'O sei^'nteCs nnd t - • . -h [i. 5 fo. ly . [iuw^a^ua all ^f t liu questions and 

SUb^Sc ^ I b sh. >W 1 S L i.qla , bi p ^ 0 . t t i : S i . m M V S b j n 1 ! 1 r i U t ' i U- C U 1 1 V O s!l 1 f 1 I r( '111 pit ' = 
ti J i '0;f! -M/ i s i f t. '.-e t . Th i . i e ; n i i . n I I i I ipi - . a-, id i i i ( h. 'as ^ ■ ^'U" o U u in i nq 
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visitors (i.e. 60% of visitors) and probably reflects the effects of the 
B i G en t e nn i a 1 - r e 1 a t ed con s t ru c t i on no ted above wh i c h took place dur i ng t he 
testing period. Visitors who had come to the museum previously had higher ^ 
expectations and were no douhj^ disappointed, 

If the n e g a t i v e shift we re i nd i c a t i ve only of a ' c ha n g e in a 1 1 i t ude s t o ward». 
science and technology, we would expect greater variation from question to 

q u e s t i on . Inst e ad , t h ere i s a s t r i k i n g 1 y u_n i f o r m d e c re a s a from pr e - to p o s t - 

I ■ 

test- This suggests that the general gestalt of the building is influencing 
visitors redaction to the communication of "exhibit content* - ^ ^ 

IV, AN EXPERIMENT IN VISITOR ORI ENTATION y 

The second phase of the pilot study involved the application of our 
m.easuring instruments and testing procedures to the evaluation of selected 
changes in museum operations. 

The problem of visitor arientation was picked as a focus for exper imenta tion . 
Changes in orientation procedures were made and visitorB were retc^stpd to see 
if these changes |5roduced improved scores on our cogni tive^af f ective test. 
In effect, this experiment served to determine both the utility of the cognitive-^ 
affocfive test and testing machine and the value of changes which were designed 
to alleviatt; problems revpnled by preliminary orientation studies. 

The oriontation of visitors to the structure and contents of the museum 
if; an important aspect of the visit and one which is often low on th^^ list of 
priorititMj of the museum staff. An analysis of visitor orientation at The 
Frariklin Instituti^ rovealed that this was a major problem area, making the 
visit s.->nu.'Whai. b*sj . ;a t i r\' i nt r i ns t. ["u : f Ive Llinu it might ot-hf=rwLsr; ho. 



Our eKperiment ^rLn visitor orientation was based on. the^ypothesis that- ' 
entering Visitors iieed a place at which they can pause ^and become oriented 
to the museum and where they arc ancouraqecj to maiie conBcious choices about 
what they want to Bee and iiow much time tlioy want to Hpend. i 

Fpr the jjur poses of the experimGnt an information desk was set Up near 
t h e ma i n m u s e urn e 1 1 1 r a .n c c a n d t ti r e g p Hot o r i e n t a t i o n b r o c h u r e s war e p r e p a r e d ^ 
(See AppendiK C) i 

1, ''Highlights- Tour'' - a sequence pf exhibits for first-time visitors. 

2 . " S e a r c h a n d D i s c ov^e r - a q ue s t i on g ame f o r . pa r e n t s ^a n d y oun g ^ ch i 1 d r e n . 

3, The " Museum Adventure Trail " - a quiz sheet with more challenging 
questions, for older children, teenager. w and interested adults. 

The. cognitive-affective test was readministered to a sample of 500 visitors 
and scores of individuals who had used one of the orientation handouts, were 
compared to visitors who had not used a handout. The "Highlights Tour" produced 
no significant improvement in general quis score or in attitude. "Search and 
Discover'' increased both attitude and quiz scores for parents who used the quiz 
with their children. In addition, their written comments on the experience were 
highly favorable.- "Museum Adventure Trail" produced increased attitude and quiz 
scores for all age groups and a very large improvement in attitude' toward the 
museum - 

Th i s e X pe r i m e n t i n o r i e n t a t i o n i nd i c a t e s t li a t ^ 

1) A Pall in post-visit attitude toward the museum is not a necessary 
concomitant of the end of a visit, 

2) Visitor:: .mjoy a set f = admi nistorod qui^; such a device stimulates 
muscum-dja Hfjd iG-irning. 

i) The idiot- :-;t:iirly has cn-.!ne ra t^;d a tes!;: instrumMnt arul procndurn which 
IS usufui in evaiuatinu changi'S in museum opo ra !:. i-ons . 

I / 
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Orico we have determined what the visitors see, how they get there, 
what they learn, and what they like^ we Would then like to know why soma 
exhibits are rnore^ "effective" than others what are the elements of which 
a good exhibit is composed. 

Although this study was not designed to address thi^ issue with rigor, 
it is possible to make some inferences with respect to the effect of several 
exhibit' variables on the attracting. power ^ instructional power and popularity 
o f e X i s t i n g mu s c u m e x h i b r s , u s i n g o ur exhibit a 1 1 e ndan c e and rati ng qu e s t i on - 
naires and ^cognitive test scores as indices of " effectiveness , The variables 
which have been examined arc- visual com.plexity/ background color ai'id visitor 
participation. 

1) Complexity 

A comparision of the number of displays in an exhibit hall and 

the popularity of the exhibit indicates that^ 

i^isitors pre for the more compleK exhibit halls, ■havinc/ 30 - 40 
displays per room as opposed to the hulls havinq a sparser , 
m o r a c o n t o mpcj ra r y d i splay style (See Figure 7 p , 65_ ) > 

2 ) B a c k g r o u n d C o 1 r s 

with rnqard to background, it appears that: 

there is a ^legative corrolation between popularity and number 
of background colors (See Figur^e 8, p. o5 J , 

i) Par bicipation 

In terms of participation- 

% . 

onr data shiw a. dlrcuf: corrolation batween popularity and number 
of part ic i patnrij devices (Sac Figure 9, p oP ) , ^ ^ 



However we also see that: 

there is a strong invejrse correlation between Instructional 

power and nuniber of participatory devices (See Figure 10 , p. S9 ) , 

When pushbuttons ^re separated from other participatory devices, 
we see that^ 

pushl>uttons account for most of the negative correlation with 
instructional power. 

It is concluded that pushbuttons, which do work well to attract 
attention, are appropriate to introductory and transitional area 
of an exhibit, but are not effective aids to the communication of 
gci--ni tif ic facts and principles. Unlike pushfauttons, successful 
participatory devices allow visitors to manipulate the environment, 
to conduct expor imcnitn , no introduce changos and to observe the 
results. 

VI . THE MUSEUM E FFECTIVENESS ^ 

The pilot study began, v;ith a goal-^rating scale* The report concludes 
with a n a s s e s sme n t o f th e mu s eum ' s e f f e c t i v e n e s s i n a ch i e v i ng its s t a t ed g oa 1 s . 
Briefly, the museum v/as found to be highly effective in terms of teaching basic 
science concepts but much less so with respect to the affective goals of stimu- 
lating and developing curiosity, interest in science, and positive attitudes 
toward science and technology. This is not surprising in the light of the 
extremely high initial scores in these areas evidenced by entering visitors. 
Mo gain v/as found with respect to understanding ''the irnxjact of science and 
technology on daily life" and that ''science is a process, a way of lodking at 
things**. These areas were not explicitly treated in the museum's exhibits 
at the time of the study. If incroasinq^ public understanding in these areas 
is a significant goal, relevant information must be explicitly presented in 
the oxhibits. 

i.j ■ 
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The initial fall in "positive feelings about the museum" and the .impz^f^yc^mGht 
as a result of our orientation experimGnt, point up the imx^ortance af'-^t^'^- 
tention to this area, ' " .' . . 
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A NOTE ON COGNITIV E TESTINn IN MUSEU MS 

Various investigators have attempted to measure museum-baSGd learning, 
by testing the casual visitor (Parsons, 196S| Shettel, 1968; Eason .and Linn,. 
1975). With reports of short times spent and few labels read/ the tendency 
has been to assume little, if any, learning* on the p^^rt of the casual visitor 
during a typical 2-^3 hour visit. GeneraMy ^ the results have indicated 
relatively little'inf ormation-^transf er . ^ Eason and Linn (1975) in their study .- 
of two optics exhitiits at The Lawrence Hall of Science, report an average 
increase of 10 percentage points. 

The somewhat greater average increase seen in the case of The Franklin 
Institute ;tudy (18 x^H^rcentage points) can probaBly be attributed to the use 
of a visual stimulus and participatory response mechanism in' place of a paper 
and pencil test, Eason and Linn found that while only 111. of the 5th and 6th 
graders tested gave correct answers to a ^written question, 60% gave correct 
answers when the same question was presented in the form of a diagram.- They 
conclude that the improvement is due to the fact that in the second case, 
understanding of the question is not based on reading ability. The questions 
on The Franklin Institute test were written (and hence dependent on reading 
ability for c omp r e h e n s i o n ) b u t s i n c e t h e y we r e a c c omp a n i e d by a color s 1 i d e 
of the museum display to ■which the question referred, it seems that the stimulus 
value of the visual image is a significant factor in explaining the increase 
in s c o r e , Tti i s wo u 1 d also a p^ p 1 y to E a s o n a n d L i n n ' s d i a g r am s . 
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As has been noted, higheir learning scores were achieved on our vocabulary 
and conceptual sub-scalos than on the experltonce questions. Perhaps if ex- 
perimGntal lo^rriini hail been teBted by moanB of a perforTnance task, higher 
increases might iiave been found, since a performance task would, be more con^ 
gruent with thl> participatory museuin experience. 

VIII. STUDYI NG THE ^ MUSEUM 

The world of the museum, and its visitors lends itself to study from a 
■ wide variety of points of view including ethnographic description of visitor 
behavior, careful testinq of visitors' response to specific parameters of ex- 
perimental exhibitry, and eKperiments with programmed learning devices. Each 
technique and research paradigm, when used exclusively, has its own limitations. 

In the field of museum research^ v/here so much remains unknown, we need 
an eclectic approach in which different techniques are combined. Since museum 
studies tend to involve riot only measurement itself taut also develop>ing measuring 
instruments and units of measurement, the best strategy involves overlapping 
approaches to allow cross-checking of findings. 

The museum litoraturc is replete v/ith concepts of exhibitry formulated 
by experts in the museum fi.eld. Yet, a careful study of exhibit rating by 
museum experts (curators, directors, designers, etc.) revealed that there is 
no agreement ^imong them as >to what makes a good exhibition (Shettel, lybS) , 
The only way to resolve these differences and provide a solid foundation for - 
musuum decision-makers is throucfh empirical research. * 
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Clearly, we need systematic studies of' visitor response to controlled 
variation of exhibit components in order to understand how color, lighting, 
labelling, placement of objects^ numbief, size and compleK^ty of objects, and 
type of display can attract and hold visitors' attention and contribute to 
measurable ''cognitive gains", it's important for us to clme to understand 

I 

the nature of the visitors' reaction to a mugeum visit to explore the in-^ 

1 

structional effectiveness of different types of exhibits, to appreciate the 
■'dynamics of vi.^ual ^nd interactive learning, and to incorporate this under- ^ 
standing into' the' exhibit-making process. In addition, we need comparative 
studies of data collected in -a range of institutions,' in order to distinguW.sh 
^generalf principles of exhibitry and visitor response from the effects of 
specific museum contexts, Thu -ilot study discussed here and the other ref- 
erences cited are a beginning; there !^s much ifet to be done. 

LIMITg TO THE UTILIT Y O F EFFECTIVENESS RESEAR CH 

By emphasising tluj need for research we do r^ot mean to suggest that studies 
of exhibit effectiveness and /visitor response will eventually lead to the pro- 
duction of a "how-to-do-it" cookbook, a complete guide to building successful 
museum exhibits. On the contrary, the sphere of usefulness of such studies is 
definite and limited. 

There exists a set of basic principles about museum exhibitry and visitor 
ber-avior which is discoverable through empirical research, Effectiveness 
:--:iUdies such as this one which explore fundamental patterit-s of visitor response 
--can give us boundary information, indicating^ limits to effective museum presenta- 
tions. They cannot specify the content of exhibits,. They can serve as tools 
for use in planning an exhibit in that they tell us some general thi^^ not to do 
They cannot tell us how tc^v.choose from the broad range of possibilities which 
could create a successful oxhihlt. This has been and will remain the domain of 



designers and other lnuseu4 protessionals and will continue to require the appli- 



cation of their expericnco ah^i art. ^. 



I. PREVIOUS STUDIES 

Serious attempts to assay visitors' response to museuin exhibits began 
^in the United States in the late nineteen twenties and early thirties 
(Robinson, 1928t Melton, 1933 a-b, 1935, 1936). Interest quite naturally 
turned elsewhere during World War II. There was a renewal of concern with 
exhibit eff ectivenpss* in the fifties, fJovernment agencies attempted to 
measure the impact of overseas informatldn exhibits (e.g., peaceful uses, of 
^ atomic energy, Shettel, 19e56) , The last twenty years have seen the renewal 
of activity in museum self -^evaluation . Small, often unpublished projects 
have been carried on by museums, marketing firms and university students* 
Recently^ the Smithsonian Institution embarked on a large-scale project to 
study the museum visitor (Wells, 1969). Literature in the museum field is 
now calling for a standardization .of evaluation techniques and the publica^ 
tion of results. 

Figure 1 is a model of a museum visit which provides us with a set of 

' _ 2 

categories for the following brief discussion of museum studies to date : 

1 , Awa e ne s s of M useum m 

Research in this area consists largely of unpublished institution^ 

specific marketinq studies of museum pui-iic relations activity. 

With regard to visitoy' attitudes, Harris Shettel, at the ^erican 

Institute for Research in Pittsburgh, Pennsylvania, has found that 



■^This model is adapted from one which appears in- Loomis, Ross, 1973,^ 
"Please, Not Another Visitor Survey,'' Museum News , 52(2), October, 19/3. 

^For a fuller discussion of this topic see i Borun, Minda, 1975, "Museum 
EffectivonGss Studv - A Dibliographic Reviow, " Tho Firanklin Institute, 
June, 1975* . ^ 
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the promotional material put out by a museum about an exhibit 
frequently has a more significant influence on public attitudes 
than the exhibit itself (Shettel, 1966). . 
Social Role of Museum. 

, ... . , \ \ 

Cur'^'^nt work? being done from the viewpointH of Bociology and 

social psychology, provides interesting descriptive information. 

Such data are relevant to museum policy-making in instances where 

a discrepancy between staff objectives and actual use of the 

/ = ' ^ 

J " ^ ' ^ ' 

museum is found artd it is advisable to attempt to rftodify, one or 

4 

tl}e other. 
The Visitors 



The standard survey of visitor dem.ographics has been done at many 

* 

museums. The scale and quality of such survey ^ vary greatly; but^ 

V f 

in general ^ the interview method is widely known, and the gathering 
and interpretation of such data is relatively straightforward. The 
model for a lax^ge-- scale demographic survey is the study done at the 
Royal Ontario Museum in Toronto by Duncan Cameron and D. S. Abbey 
(1959, 60, 61). 

Sometimns comparisons of, domograx^hic data can revc^al interejsting 
parallels in attendance patterns at different museums. For instance, 
a study d o n e at the St. P a u 1 S c i €^ n c e Mu s e um in 1 9 3 8 ( P o we 1 1 ) d.emsc,^ 
strated the same pattern ot seasonal attGndance as has been observed 
during the la^;t five years at f^hc Franlcl in Institute,"^ Apparently 



ends. School group>] cumu in qroat:c:rjt numburi-i in fluj lat:e nx^rinq from Afiril 
to early June, and local viyitorB and tourists form another attendance i^eak 
in August, 
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this pattern is datermined by weather and vacations and ^nly ^ 
.Blightly varied by changers in the quality and subject matter of 



fnuHeuin exhibits. Clearly, this type ot information is useful when 
making scheduling decisions directed toward producing special 
exhibits and programs having maximal impact.. 
Ori entation . * ' 

The problem of conveying to visitors an understanding of the 
structure aiid contents of the building has .recently become a focu^ 
of interest in the museum community. Inadequate orientation has ' 
been found to lessen the teaching effectiveness of museum exhibits 
(Lakota, 1975). Many museums are experimenting with various or i en ^ 
tat ion systems and devices. A good review o^ the "state of the 
art" has been written by Marilyn Cohen at the Smithsonian Office of 
Museujn Programs (Coher<j 1974), 

Procei'ss of Visit . ■ 

This was one of the first areas of systematic visitor' research. 

Tracking and tiining of visitors by "unobtrusive" observers provides 

some very basic time=motion data. Such studies have found that 

there are certain fundamental facts about visitor behavior which 

museum personnel would do well to understand^ For example, most 

people who |GQter an exhibit hall in which the. central path is 

i ) 1 o c: k e *i t u r n i: i g h t a r i d p r o c e e d in a c o u n t e r = c 1 o c k w i s e d i r e c t i o n 

(Molt;nn, a-h) . Tha prohLom with a right turn is tha.t it sets 

a path which runa aountur to the left lo rigiit direction of 

rivulinq prinlad mataaaal. Tiiia ia lUi rt icular ly awkward in the case 

of a mu 1 t i.'-pane I lajqiiiMiUi^ witli a goocf deal of tt-xt* The Milwaukee 

O ■ 
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P\£blic Museum solVad the p^teleffT^y setting up a deflector exhibit 
at th^ entrance to the hall so that the right side is obscured and 
people ate route,^'ts7he le#t*" Hiere was an increase in label 
reading and'lLn iMonnation retention (as revealed by eomprehenslon ^ 
testing) whfen people proceeded in a clockwise fashion (Borhegyi 
V and IJanson, 1968), 

Anoth^ relevant behavioral fadt is that when there is a doorway 
^-.^ .ppposite the entrance to a hall^ visitors tend to view only those 

displays looted on the right-hand wall and in the center of the 

^ ^ ^ ' ^ . J . - 

exhibit haJJ.^ thus i^i^sing the displays along the left wall. ' 

Siirply explained, when visitors come to^a doorway^, they leave* 

AlsoVthere is an exit^gradient;, in interest* The greatest amount 

of time tends to be spent liking at displays to the immadiate 

right of an entrance, with the time per display decreasing as an 

*' exit is approached (Melton, 1933)." 

6^ Special Programs^ and Materials ^ 

■ The presantation of special programs and the distribution or sale 
of exhibit- related materials overlap to soma degree with orienta- 
tion^ This area is frequently the domain of the Education Division 
of the'^ museum. Katherine Goldman at the Smithsonian has edited a 

^ volmne based on a National Science Foundation Conference dealing 

with efforts to expand special museum programs in the area of pre^ 

. ' / ^ ' f 

college science education (1970) . Generally, short-term, unpublished 

evaluations of these activities are carried on by the museum staff. 



^Our experiments in museum orientation (Section V) involve attempts to guide 
the visitor and to alter some of these r^ehavior sets. 
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7. Exhibit Halls, Displays, ArtifaofeB 

Perhaps tha most imf^rtant data in the field of museum studies has 
come from systematic experimentation using coritrolled variation of 
exhibit cOTiponents. Visitors have been tracked and timed and their 
behavior monitoted by unobtrusive observers mnd, mor& recently, ^ 
through the use of video-tape and time^ lapse photography. This 
behavioral data is then correlated with features of exhibit design 
(Robinson, 1930; ''Melton, 1935| Going and Griff enhagen , 1958? 
Borhegyi, i968; Parsons, 1968; Shettel, 1968). 

8. Visitor Response 

In order to evaluate specific display components and techniques! it 
is necessary to have some objective measure of success. The most 
conunonly used measures are "attracting power" (numbers of visitors) 

t 

and "holding power" (average time spent) . These are presumed to be 
indirect measures of interest and understanding , 

There are obvious pi jblems with such indirect measures. Time spent 
is not necessarily an indication of interest or of what is lfr|irned. 
In order to directly measure the teaching effectiveness of particu^ 
lar exhibits and of a museum visit as a whole in stimulating visitors' 
interest, one has to dnvise a way to test the visitors to see what 
' they have learned and how they feel about it. ^ 

Most ejf fort s ^at cognitive testing of ^H^eum visitors have focused 
on school children (Brooks and Vernon, 1956; Garvin, urviatGd; Reese 
and Moore, 1961), With respect to 'affective^ response Ray Pierotti 
(1973) has found that muse^im visitors are unable to directly verbalize 
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feelings and idmms about their experience. In order to elicit . . 
this infonnation^ it is neces^apy to use standardised psychologi- 
cal taats such aa the semantic differential, agreement scaling # etc. 



In our pilot study at The Franklin Institute, we have developed a 
set of tests and questionnaires which can provide baseline data 
on visitor response and serve as diagnostic tools for measuring 
the 'Succes^of attempts to improve the musemn and specific exhibits. 



2. 



II* TIffi VISITORS 

Thf interviewing and testing of Franklin* Institu^te visitors took place 
at intei^vals beginning in Septamterr 1975, and cQncluding in August^ 1976, i 
Data oh the visitor population is divided into three groups, FrOTft Septamber 
through June we have (A) weekend visitors knd (B) school groups or weekday 
visitors, - During July and August there are (C) smraner visitors, 

A, Weekend Visitors ' \'.\ 

The following data is based on two questionnaires distributed to a total 
sanple of 700 visitors on three weekends in the fall of 1975 and two in the 

spring of 1976, ^ \ 

1' Over half of the weekend visitors are local t 

Philadelphia 27% ) ^ = 

« ) 56% ^ 

Suburbs 29% ) 

Other Pennsylvania 9% 

New Jersey 13% 



Tourists. 

Northeast 10%) 

Southeast 3%) 

Midwest .2%) 

West 2%) 

Non^U.S* 3%) 

Miscellaneous 



26% 



2% 



Most visitors are not members of The Franklin Institute: 
Members 11% 
Non-membars 89% 



In the suiraner the difference between weekday and weekend visitors is one or 
numbers rather than demographics; consequently, we have treated this as a 
single group. , 
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3. Host vieitors come in^ fM^ly groups averaging 2=4 paoplei 

f 

GRCdP 92% 

family . 49%) ^ ' \. ^ 

* Friends 34%) 
Other 9%) 

. CAME ALONE 8% 

WHY C^ffi? ■ * ^ } 

. ^ = , / 

To bring the children 32%) 

)*56% 

Family outing 24%) 
Touring Philadalphia 11% 



Show an out^*f--tQwn 
visitbr 



9% 



J 



On a group tour 8% 
Show museum to friends 6% 

* 

Class trip 2% 

Other 8% ^ 

joyity of visitors are returning to the museuin: 

HOW MANY PREVIOUS VISITS ? 

Return visit 60% 

Sixth visit or mora 27%) 
Third-fifth visit 17%) 
Second visit 16%) 

First visit ' . 40% 

The first visit is usually made with the f amijLy ^ but schoql groups 

are also important: 

FIRST VISIT? 

Family 47% ' ^ 

School group 33% 

Friends 15% - 

Other 5% 

ax 



6. ntm period of repeat visiting is large* 

LABT VISIT? 

1-5 years ago 36% 
More than 5 years ago 25% 
6 months^l year ago 21% 
Lass than 6 months ago 18% 

7. Although faost visitors come from Philadelphia and the surrounding 
slurbs ^ a visit to the museiim is usually combined with other activities 
in Philadelphia 1 

OTHER ACTIVITIES TODAY? r 

Seeing other Philadelphia ^7% . 
sights 



Going to a restaurant 


20% 


Visiting friends 


12% 


Shopping ^ 


10% 


Theater or concert 


7% 


Zoo 


4% 


Movies 


4% 


Sporting event 


4% 


Other 


2% 
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Most visitors plan to spend 1-3 hours in the inuseuin* 
PLAN TO STAY ? 

2=-3 hours 45% 
1-2 hours ' 35% 

More than 3 hours 19% 

Less than 1 hour 1% 



32 
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9, Adults and elmmmntmrj^ schoQl .children are the TOSt^^r^^OT^^visitors; 

5-11 years old 39% ' 

' ' Mults (22+) J7% 
12«21 years old 23% 
Under 5 years old 4% 
Miscellaneous (age unknown) 7% 
10 • Most visitors come to see the whole museum or the Planeta'rljm rather 
than a particular exhibit. Demonstrations also have a special appeals 

WHY CAME? ^ ' 1 

— ^ i) 



To see what's in 
the museum 



38% 



To see a Planetarium show 30% 

To see the demonstrations 23% 

To see a special exhibit 9% 

ll* Visitors see themselves as coming to the museum primarily for amusement 

and secondarily to learn sciences ^ ' 
WHY CAME? ' ^ 

For fun 33% 



To learn something 
about science 



21% 



Because like museums 19% 

To learn how thitigs work 16% 

To learn how science and 

technology affect . 11% 
daily life 



"From cashiers' accounts ^ Gates, Donald, "Summary of Attendance foi-^ 197 5, 
The Franklin Institute , 1976, 
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B* School Groups 

Groups of school children are the predominant visitors to the museian on 
waekdays from Saptei^ar through June. Since their presence is largely 
due to a decision on the part of their teachers^ a mail-back question- 
naire was distributed to the teachers,^ 

1* The following is a siaimary of the grade distribution of visiting 
school groups i . 



Grades 4-6 


' 42% 


.Grades 7*9 


21% 


Grades K-3 


19% 


Grades 10-12 


5% 


Miscellaneous 


13% 



Reasons for class visits were similar to those given "by family groups 
but a higher priority is given to science lemming ^ 
WHY CMm? 



To teach class something 
about science 



25% 



To see a Planetariiim show 22% 

To show class what's inr 

The Franklin Institute 20% 
Museum 

For fun 13% 



To supplemant a class^ 
room science unit 



15% 



1 _ - 

Of 200 questionnaires distributed, 59 (3 0%) were returned. Generally, one 
third is an excellent return rate on mail^back questionnaires. 

Based an Museum reservation r^ecords i Gates, Donald, "Smmnary of Attendance 
for 1975," The Franklin Institute^ 1976. 
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Approximately one half oj^ the teachars had been here before with a 
school class I .. - ■■ 

NUmER OF VISITS ? ^ ■ 

Bfiturn 'visit 53% 

First visit 47% 
Of those on a return visits 6*7% had brought a class to the muse^ 



last year . 

LAST VISIT? 

6 months^l year ago 52%) 

) 67% 

6 months, ago 15%) 

1-5 years ago 27% 

More than 5 years ago 6% 

L 

Groups spend one to four hours in the museumi 
HOW LONG? 

2^3 hours 42% 

3^4 hours ^ 27% 

1^2 hours 24% 

4 hours 7% 



The museum visit is the only activity that day for ovar half of the 

groups i 

WHAT ELSE DID YOU DO? 

Nothing else 54% 

Other Philadelphia ^^s- 
sights 

Regular school program 2 3% 
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7* Teachers consider the muaeiam visit to be a positive learning 
experience for the students i ^ 

V%B1T RATING? ' ^ , 

34% 1 
# 31% ^ 
27% 
^ 8% 
0% 



Excellent 

Above average 
Average ^ 
Below average 
Poor 



f 



8. Teachers feel that the value of a visit J.les in gtiimilating children 
to seek further information rather than \ in how much is learned while 
in the museuin 'itself , " 

9, According to their teasers, students r dally erijoyed their visit i 

DID STUPm^TS LXm VISIT? '- - 

Like very, much 83% 

Somewhat 14% 

Not at all 0% 

No answer 3% 

The teachers themselves were somewhat less strongly positive ; 
DID.YOT LIKE VISM ? 

Like very much 69% 

Somewhat 24% 

Not at all 2% 

, No answer 5% 



For fuller discussion of this point, see Appendix A, teachers* comments on 
carry-over effects of visit, 
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Yet most of the teachers intend to CQntinue to bring th#ir glasaaa 

to €hm mamevmt 

PLAN TO KETUraJ? 

Interast^ irt bring- 
ing another class 

Not inters s ted 10% 

No an ewer , * 5% 

C. Smrpar Visitors 

^ On the whole, even during the "Bicentennial Smmer," sujomier visitors are 

similar to year--roimd weekend visitors except that there is an increase 

in the number of tourists in comparison to local people: 

WHERE FROM? WEEl^ND SUMBffiR 

Philadelphia 27%) 24%) 

) 56% ) 48% 

Suburbs 29%) 24%) 

Other 44% 52% 

Also the proportion of family groups is s omewhat higher during the summer . 

CAME Wira? WEE^ND SUM^R 

'Family , 53% 65% 

Friends 37% 29% 

Other 10% 6% 



3. 
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D. visitors ' Interegte ^ ^ 

1. tost viaitors report an interest in SGience . Also popular are 
crafts, music ^ art. and s^rtsi 

INTOREST? 

Science 68% 

r 

Crafts 39% 
Music 37% 

Art 32% 
Sports * 32% 

Social Science 28% 
ialitias 15% 
Literature 15% 
: Other^ 7% 

2. In the sciences* interest is evenly divided among physical/ biQlogical 
and social sciences with a much lower percentage interested in mathi 

SCIENCE INTEREST ? 

Physical science 46% 

Biological science 45% 

2 

Social science 45% 

Math " 17% 



^Total exceeds 100% since multiple selections were allowed, 

2 . . . . , ' ' 

When social science is listed an a science/ expression of interest increases 

in comparison to that shown when social science is listed separately. 
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■■. 3. A cpiestion ^bout leisufe-timfe activities .produGed the foliowing 

'3 ' . 



distribution^^ 

LEISURE INTEREST? 



Read : , , 48% 

Visit friende 32% 

Sports 31% 

Theater or concert 31% 
T.V. ' 30% 

Movies. , 27% 

Shopping 17% 

Other 9% 



Awareness of the Museum 

Approximately one half of the visitors had recently heard about the museiBn. 

Most information came through ^Hvord-of -mouth " networks of friends or 
relatives: 

HEARD ABOUT MUSEtM RECENTLY 53% 

Friendi or relatives 27%) 

School 9%) 

T-V, 7%) 

Newspaper 5%) f 

Magazines 1%) - . . 

Radio ■■ 1%) 

Tourist Bureau 1%) 

Other ^2%) ' " 



DIDN'T HEAR ABOUT 
MUSEUM RECENTJ,Y 



47% 



EKLC 



3 J 
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F. Stroimary , > ■ 

Tha museum audience consists primarily of groups* From Septeir^r through 
^ June SGhool groups predominate mi weekdays and families on weekends, 'The 
sun^r visitors are similar to weekend family groups, but with an increase 
in out=of-tQwn tourists. Visitors consider themselves to be very inter- 
ested in science. Thpy have come to the museum to aitertain themsir^es 
and their families and to learn science. 

Among the school groups, elementary school grades 4-6 are most prevalent', ' 
When the class visits, the musemn is usually the focal point of the day. 
Teachers tend to become regular museum visitors, incorporating a class 
trip to the museian into their school year. The teachers sea 'th^ ifbseum 
as an adjunct educational institution and stress thtt stimulation value of ^ 
a museum visit - the increase in interest and receptivity to further 
learning shown by their students after a musemn visit,. They also feel 
that science facts and concepts are -assimilated during the visit itself. 
Teachers perceive the children as having a strongly positive reaction to 
the visit. 

^ ■■" * " •■ 

G * Impl i c at i on s " , \ 

On the basis of infonnation abgut the visitors and their interests and 
the power of wo rd-of-- mouth" communication/ it seems apparent from the 
present study that musGum publicity shotild emphasize reaching family 
groups and to some extent school gro^s, both of which are frequent visi^ 
tors and sources of informal public relations. The focus should be on 
family activity, fun, learning science, and on a visit to the museum as 
an i mpo r t an t 1 o c a 1 s i g h t = s o g i n g activity^ On the other hand, if it is 
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thought desirable to augment the present audience, attention might be 
directed toward those segments of the community which are currently 
under-represented^ such as teenagers and inner-city residents. 



ii 



) 
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III . 



TESTING VISITOR RESPONSE 



A. Definition of "Ef f ect iveriej^s " 

To measures the of f ect ive^noss of rriuseum exhitaits^ we must have a clear 
definition of staff goals. To this end we began our "Museuin Effectiveness 
Study" by distributing a goal-rating scale to The Franklin Institute 
Museum senior staff and to directors of ASTC member museums^ A similar 
sr;ala was given to a sample of visitors at The Franklin Institute. 
RoBults of all three served as a guide to the formulation of objectives 
For mr-asurinq (^xhibit cf f ec hlvcnoss through the testing of ^ visitor 
ru :-;ponsa . 

B, Goals of Mu jeum Staff 

Ti iu re su Its of 'r\\e Franklin Institute staff's r a t i ng o f goa 1 s we re ( in 
order o f impo rt an ce )^ ■ 

1. Stimulate an interest in science. 



2 , D e ve L op a n u nd o r s t ti n ding c 3 f t h e i mpa c t o f s c i e n c e a n d t e c h n o 1 o gy 
on daily life, 

3, Stimulate curiosity, 

4, Fntertain, amuse, give pleasure. 

Dovolo{.) poBitivu reelings about t-he iimseum and a desire to return, 
0, Teach basic scieiice concepts. 

6. "^ Te^ich that Hciuwcu is a process, a way of looking at things, 

7. iJi^velop more f)Otcit;ivo attitudes toward scIcmuh* and tcHdmoloqy . 




nnnil m s i nd i t m 1 < ■ 1 i t 'd 



The same rating scale was sent to ASTC museuin directors with the option 
of filling it out themselves or distributing it to their senior staff and" 
retur^ning the totals. We received a response from 15 institutions and 
over 40 individuals. 

While there was a considerable amount of variation both within and bctwcsn 
institutions, the overall result showed substantial agreement between 
The Franklin Institute staff and that of other ASTC members.^ The cumula- 
tive ranking for ASTC members is given below, to the left of The Franklin 
Institute list: - .. ' 

Franklin 

ASTC Institute ' ' ■ 



1. 1. Stimulate an interest in science. 

3. '2, Develop an Lin der standing of the impact of 

science and technology on daily life, 

2. 3. Stimulate curiosity.. 

5. 4, Entertain, amuse, give pleasure, 

7. 5. Devijlop positive feelings about the museum 

and a desire to return, 

^ -U Teach basic science concepts. 

J- 

. ; 

fi . 0. 'Tcctf^h tTuit; ^^cienco i ^> a ]">rocess, a way of 

looki-ucf at thincjs, 

G, 7. Ijcvelop more positive attitudes toward 

nt:ienco ai^d technology. 

Some additional ^joa 1 n wliich were suggested by ASTC members iricludo^ 

1, Htidg-' tlu' gap bt^Lw^nai ;u.ManLi.tac t;esuaruh atid public knowludc|e. 

.1. 1 H'liu )nat. ral.i ' way;; tliat viaitora can pui/i-au' thu.ia' inlaMa.^^il. in science 

I ' 

' I \_i f Ti ■ 1 a f ['Hi > )' a ; 1 ■ ■ i ■ a 1 } > i . ■ • ( ap- • a t in. i 1 1 ' : ■ i 1 O . 



3, Provide clear orientation infdttnation about buildings, exhibits, 
ate. f ■ 

4, Stimulate thu croativity of science teachers so that it carries 
over into the classroom, 

C% Goals o f Vis itors 

The use or goals az ^ho basis for formulating objectives is appropriate 
for evaluation only if the goals themselves appear to be reasonable. It 
is important to deterniine whether staff goals overlap with ^those of the 
visitors. Thus similar questionnaires (see Appendix B) were distributed 
to a sample of visitors (N^170) at The Franklin Institute. Results' of 
the visitor ques uionnaire show that although there is a difference in 
priorities, no great disparity between staff and vigitors was present . 
visitors' goals in order of frequency of selection are i 

1, Fun . . 39% 

2 . Le a r n some t h i n cj- a bo u t s c i e n c e 2 5 % 

3. Entertain the children 210^^ 

4 , Do s om e t h 1 n q wit h t h e wHo 1 e f am i 1 y 1 5 

Visitors do come to the museujn both to learn science and for entertainments 
ilowevor, while the staff sees various aspocts of science learning as the 
highest priority / the visitor plages amusement first, 

D* Objectives for ilvalu ation 

Objenbivos for testinq the response of museum visitors were derived from 
:^taff goals, A Lwn--part mu] hipla-choice test was developed (see Appen- 
dix (.:) . 'Vhji arft.u:tivo suK:tLon involvus measuring: interest in science/ 
' feeiLnq:: ibout: i.lu' i!ii[»aL:t of scionc- and technology on daily life, 

rit.t Lhu. ii- ;i r.«v/.n\i ,;ri*.n'-- .;nd t (■^-:hncd ogy , and att:it:udos toward the museum* 

ERIC 



The cognitive test, on the other hand, is designed to measure learning 

" " ^ 1 

of basic science information contained in a sample of exhibits,^ 

1. The Affective Test 

a. The affective test consists of two components: 

( 1 ) yu e s L ion s about s ub j e c t i ve re ac t icm to t h e mu s eiim . " 

(2) An attitude test consistiny of three sub^scales which, 
when combined, give a score for general attitudes toward 
science^ scientists and teclmology and which, when con- 
sidered individually, give ratings for: 

(a) Interest in science e.g.. Question #5^ "Which c 
the^e statements do you agree with most?" 

A, '-Science education is a 'must' these days, 

"It's always interesting to learn science," 

C. "Science is not as important as other subjects." 

D. "Science is boring." 

(b) Science is good or bad e.g. Question #6 - "Science 
makes our way ^f life change too fast. " 

A, Agree 

Sort of agree 

C. Sort of disagz^ee 

D . Disagree 

( c ) Perc eption of impac t of science e , g , , Que st ion # 7 : 
"How much does our country's future depend on scientific 
research?* 



A. Not much 

B. A bit 

C. Pretty mucli 
Very rnuch 



"^Only a limited number of: exhibits were availabln for tostinq purposes^ since 
the majority were und^- rqc; i.nq rnnnvat;inn or rc^pl.afU'mcMih for the nicentonn 1 al , 
2 ■ 

Farber, Irving, "Faces Tost," Affoctive Testing Division, Philadelphia School 
District, 1975 ( p e r s o n a J c o m.m. iin i c a t i o n ) , 

o 
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Questions for the attitude sub=scales ara derived from a series 
of validated^ educational tejsting instruments.^ 



b. Scoring the Attitude Test 

Integer scores were assigned to each of the choices on the 
attitude test so that the mo^t nag^tive choice received a value 
of +1, less negative +2^ etc., up to the most positive choice = 
There were two main question formats: 

(1) Agreement with positive or negative statement (e.g., " 
Question #61 1 "Which do you- agree with?") _^ 



A. "Science is su hard only trained scientists can 
understand it. 

B, '"Most people can unilui stand the work of science*" 
Here the negative statement is scored -fl, the positive 
statement +2. 

\ 

(2) A positive or negative statement followed by a graded series 
of agree/disagree choices (e.g.. Question #65: "Scientists 
dig into things. they ought to leave alone*") 



A* Agree 

B . So r t o £ a g r e e 

C. Sort of disagree 

D. Disagree 



"Attitude questions have been adapted fromi 

Moore, Richard Worthington, The Scientifi c Att itude Inventory , Ph,D, thesis / 

Terr^ae University, March, 1969. 
Schwirian, Patricia M, ^ "Science Support Scale," Science Education, March, 

1968, 52, 172 = 179. ' 
Dut ton , wi 1 bur H . and S te£>hen s , Loi s , " At t i t ude s Toward S c ie nee , " S chcHol 

Scn.encG and Mathematics , January, 19f33, 63, 43=49. 
N£itional Research Company, Survey of Public Attitudes Toward Science, 

Princeton, H,J,, 1972. 
S he 1 1 e 1 , Harris H . e t a 1 , S t r a t e g ie s for Do t e r m i n i ng E xh i b i t Effect i ve ne s s , 

Bureau of HoBcarch, American Institutes for Research, Pittsburgh, Pa., 

April , 1968. . , 

■ 
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For scoring purposes, full agreement with a negative 



statement abcirut science would be scored as +1, disagreement 
as +4.^ To clarify the interpretaticm of the results, point 
value scores per visitor have been converted to a norTnalized 
group mean. Thus, a score of 50"i represents a neutral atti- 
tude. Anything above 50^ is a positive attitude; below 
jieprGsents a negative attitude. 

The Cog nitive Test 

a. Sub- scales 

The cognitive test is also composed of three sub-scales. Con- 
sidered collectively, they yield ^a score on the exhibit-abased 
"quiz" which is our general measure of the learning of exhibit 
content. Individually, the scales measure a hierarchy of learning 
skills. 

{ 1 ) Vocabuj^ary 

Identification of display item based on content of written 
labels , Question #25 1 "What is this?" 

A. . Thermometer 

/B. Pressure Gauge 

G . Compass 

D, Slide Rule 




1 



While one migfit question th(^ Lccjitimacy of assigning integer intervals between 
all choicoH, or giving a greater poi.nt range to questions with a larger 
number of choices^ this snoring procodure does give us an unambiguous method 
for evaluating responses; and yiuids a very gGneral positive or negative score 
which servus as an attitudu suiimu.i ry , 




(2) Experience 

Recall of interactive experience e.g. , Question #10 : 
"Wha^ does this do?" 

A. Play tunes 

B. Punch cards 
' C. Write letters 

D. Add and subtract 

(3) Concept Formation 

Understanding of basic science concepts e.g. ^ Question #37 ; 
"What holds the balls up?" 

A. Steam 

B. Air pressure 

C. Magnetism 
Gravity 

Scoring the Cognitive Test 

Our purpose in giving visitors a quiz on the content of selected 
museum exhibits was to see how much exhibit information was learned 
in the course of a single visit to the museum. An attempt was made 
to provide questions covering all areas and levels of content in 
the test exhibit halls. A separate pre-test group Cvisitors 
tested before their museum visit) served as a control to tell us how 
much of this information visitors already knew. Thus, the differ- 
ence betwee-^ tlie mean score of pre-visit and post visit samples is o 
measure of id-iseum learning. 




For purposes of scoring the cognitive test, visitors were selected 
from the pre- and post-test groups for each test quea^tion on the 




basis of theii^ answers to questions on exhibit attendance, ^ Thus, 
the pre-test group for each question consists only of people in the 
pre^test sample who indicate that they have never seen the exhibit hall 
containing the display in question; the post^test group consists only 
of people in the post=test sample who have just seen the particulaz- 
exhibit.^ 

On the basis of preliminary test results, the test itself was 
corrected by the elimination of questions which were too simple 
(over 75'o correct on the pre-test) , 

E. Method of Test Presentation 

A portable "testing machine," a booth which resembles a study carrel and 
contains a re ar = screen projected slide- test and^ push=button response 
mechanfem, was used to pare sent the coqnitive--af f ective test to a random 
s.ample of museum visitors (see Figures 2 and 3) . Test questions appear 
on color slides of actual museum exhibits. visitors . enter their z^esponses 
by pushing buttons on a mu.l tiple-^choice response device which punches the 
answers o n p u n c h c a r d s , This a pp a r a t u s was d e s i g n e d a r i a use d i n p^ 1 a c o o f 
a paper and pencil test to make the test more like a game than a schoolroom 
experience. In practice, visitors were willing to take a 75-question test 
(15-20 minutes) and seemed to enjoy the procesi. The refusal rate was low. 
In fact, we hi a d t o h a n g a s i g n s a y i n q ; "Muse um Visitor T e s t , Ra n d o m S a mp 1 e , 
No Volunteers Please" to help us turn away would=be participants* 



The sorting and scoring process for both aifoctive and cognitiivG tests v/as 
accomplished by computer. 



F. Experimental Design j 

Baseline data (a measure of visitors' response to the museum at the time 
of this study) was obtained in order to have a basis of comparison for 
maasuring the impact of introduced changes . 

A pre-visit random sample of approximately 250 visitors received the test 
after paying admission (see Appendix E) . Another sample of approximately 
250 visitors was tested just before leaving the building. People taking 
the post=visit test did not know they were going to be tested until they 
^-approachsd the muscuiTi exit. ' By using two separ^ate, large random samples 
we have eriminated the possibility of pre-test influence on post^test 
score and have minimized the effects of individual variation among 
visitors. 

Baseline testing took place from August 1 through October 30 ^ 1975. 
Approximately 125 visitors per month took the slide test."^ 



^Th e testing y o r i o d 
mu s e urn B i c e n t e nn i a 1 
C O U 1 d p r o b a b 1 y h a v c 



was u n u s u ally 1 o n q 
G o n s t r u c t i o n . U n d 
bcun accompli shod 



d u B to i n t B r r up t i o n 
cr ordinary circums 
in a puriod of tive 



s as a result of 
tances the testing 
vve e k s t Q t wo mo n t h s . 
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FIG. 3 




IV. ' RESULT OF BASELINE 


TESTING 




Description of Sample Population 








Pre--Test 


Post-Test 


Total 




(N^2 57) 


'(N-242)' 


(N^499) , 


10 - 14 ' 


b2 


53 


1 0 3 ( i 1 % ) 


15 - -24 


111 


93 


204 (41%) 


25 - 34 


' 48 


' 52 


100 (20%) 


35 - 49 


31 


28 


59 (12%) 


50 & ove r 




16 


31 ( 6%) 


EDUCATION (Highe 


St level achieved) 








N-2 57 


N=242 


N=499 


3-6 


13 


2 2 


35 ( 7%) 


7-9 


49 


38 


87 (17%) 


H . S . 


63 


ou 


X ^ J J ) 


College 


98 


D Z3 




Grad, School ' 


34 


33 


67 (13%) 


nnnr TPZXT' thm 


N= 257 


N^242 


499 




86 


75 


161 (32%) 


Science Majors 






Others 


171 


167 


338 (68%) 


NtjMBKH OF VISITS 


N=2 34 


N=240 


N=474 


First 


111 


81 


192 (41^) 


Second ■ 


36 


42 


78 (16%) 


Third=Fif th 


33 


43 


76 (16%) 


More than Fifth 


54 


74 


128 (27%) 



■'"Comparison with museum attendanco (below) shows that the test sample is skewed 
toward the aduit age groups. This is predictable, since in practice 10 years' 
old was the min|^mum age of persons tested. 

Test Sample Visitcjr Ad misHions 

10-14 21':. 39% 

15-24 41% 2 3% 

2^;- 34 2 0%) 

35-4 y 1H% 2 7% 

5131^ W\) 



Baseline Resulfc^ of Affective Tes t 
1 . Attitude Toward the Museuin 
PRE-TEST 



POST-TEST 



78% 20% 

98% 



n 

0% 



66% 20% 12% 

8G% 



1% 



1% 



This rating scale shows a 12% decrease in positiva fea ling about 
the museum. Before the visit gilmost everyone has strongly positive 
feelings. Six times as many people are neutral about tha musemn after 
their visit. This sort of shift must be viewed with concern when it 
is realized that this 12% decrease corresponds to app^roximately 
84,000 Franklin Institute, visitors per year* 

The result is no doubt due in large part to the fact that there was 
a great deal of construction and confusion in the m.useum, during this 
period/ witli many exhibits and access areas closed down. An increase 
in visitor complaint letter rs occurred during this pex'iod* 

On tiie otlior luind^ It is theoretically possible bhat this change is 
i n p a r t a re f 1 e c t i o n o f t ti e c han g e f r om a n t i c i p a t i o n o f ^ to reaction t o , 
t h a G t ua 1 o x po r i e n c e ^ w i t ii f a t i g u e op e r a t L ixg to further d amp^ e n p o s t ^ 
t e s t a 1 1 i t ud e s c o r o s . H o w e v c r ^ r e s u 1 1 s of a second r o u n d of testing 
t o rn 0 ci s u r o t V\ e o t f e c t i v o r i a ti s o f: tii r i o K p e r i m e n t i n v 1 s i t o r o ir i o n t a t i o n 
(ci i.FicuHHed ill dotaii in HGCtlon V) indicatlte that this is not the case 

be hiqli as pru-test scores 



an<i thtit pui;j L = t ' ' - i L a 1. 1: i tiult : cores ca 



^ nigl 
CM t to f ) r i ' ' i 1 1 t- lu; V i s i. t.or 



I 



Our two other projective questions coneerning the image of the musa\Hi 

do not show significant change from pre- to post- test and were found 

to be difficult to interpret* In response to a question about the 

apprppriate audience for the museum, most visitors, both pre=. and 
" ' 1. ' ' 

post-visitf felt that "There ' s something of interest for everyone" 
rather than that the museum' s. appeal is limited to a spedial group 
such as children or scientists* 

An a&sociational question revealed that the museum was seen to bar . 
most like a library or school as opposed to a theater^ palace or 
circus p This supports the finding that visitors do come to the 
museum expecting to learn science. 

\ ^ ' 

2. Attitude Toward Science, Scientists and Technology 

/ , - " 

There is a slight but statistically significant negative shift in 

^ attitude from pre^ to post^visit average score, but the post^test 

score is still strongly positive^^ v 

Pre^Test " Post-Test . :r Change 



75% - 14 72% i 15 -^3* p-.005 / 

Thus, with regard to the goal of developing a positive attitude toward 
science and technology, we can see that the museum's audience is biased 
to be strongly positive- 



"^^It will be remembered that scores above 50% are positive attitudes; scores 
below 50% are negative (^ee pp. 24-25), 

^It would be interesting to administer the same attitude test to a sample of the 
general ^population outside the museum to learn the extent of the attitude 
differ- G between visitors and nonvisitors. 

*An asterisk will be used to denote statistically significant chango'- (i.e., all 
changes which 'are unlikely to have occurred by chance) based on t-test. 
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3t Attitude Sub-sealas 

The slight negative shift referred to above is seen in all sub-scalas 
a. Interest in Science 

Pre-Test Post-Test Change 

66% i 24 63% 1 23 - 3* p^*005 

This is a confined score on five questions conGerning visitors' 

r 

interest in, and perception of, the importance of science as 
compared to other subjects. The fact that post-tested visitors 
are even slightly lass interested in science is somewhat disturb- 
ing. Since the entering visitors are already highly interested 
in science, it is evident from these data that the problem is 
one of meeting visitors' es^ectatione and Mintaining rather 
than stimulating science interest, 
b. Judgment of Sconce as Good or Bad 

Pre-Test Post-Test Change 

79% i 10 76% 1 10 - 3* p^.005 

Again, both scores are strongly positive, but the post-test 
score is slightly less so. 

Perception of the Impact of Science on One's Daily Life 
Pre-Test Post-Test Change 

78% "8 73% t 9 " ^ 5* p^,005 

This is the most negative finding. The largest affective change 
appears here. while still small, it is disturbing. It is an 
indication that .the museum is not effective in moving its visi^ 
tors closer to the subject matter of the exhibits, that more 
needs to be done to make the practical implications of museum 
displays clear to the visitors . 
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Subgroups (DemographLg Variables ) 

Attitude scores might be expected to show some variation amongst 
various categories of visitors. Questions on a visitor's agej high*- 
est educational level achieved, interest in science and number of 
previous museum visits allow us to see the relation between these 
factors and test score< 



AGE 

10-^14 

15-24 

25^34 

35-49 

50 Si over 

EDUCATION 

Grades 3-6 

Grades 7-9 

High School 

Coll ege 

Graduate School 



Pre-Test 
76 
75 
77 
75 
75 

65 
74 

75 
75 

SO 



Post-Test 
70 
70 
73 
73 
76 

69 
65 
73 
73 

73 



Change 

- 6* p^.Ol 
1 



- 5 

- 4 

- 2 
+ 1 

+ 4 



N.S. 



- 9* 



- 2 

- 2 

- 7* 



p^. 01 



The greatest attitude change is seen in the youngest group / 10-14 years 
old, and in grades 7-9, All other shifts are not significant with the 
exception of that observed in the most educated group (Graduate School;. 
While the latter' a score is still strongly positive, the negative shift 
for thin group, reflecting a lesser enthusiasm after the museum visit/ 
i s no t Bu r p r i i-; 1 n cj i n view o f t h e fact that mo s t ex h 1 b i t s are a ime d at 
a much lownr level. 



N.S. ''not s iqni f ioanl'* ( s t ,i t i :U- i I 1 y ) 



QCCUPATION 

Visitors were asked whether ^ they consider themselves scientists, 
aatual or potential science majors, or nonscientists. As* might hm , 
expected, attitudes of the "scientist" group were more positive, both 
gre^ and post^visit, than those of non scientists. Neither group showed 
a^ statistically significant attitude shift, 

Pre-Test Post=Test Change 

Scientists * 82% 80% - 2 N,B, 

Nonscientists 72% 68% - 4 N,S. 

NUMBER OF VISITS TO THE MUSEUM 

First Visit 74% 72% 

Second Visit ^76% 68^ 

Third-Fifth Visit 78% 72% 

More than Fifth -79% 73% 

The direct correlation on the pre^test between attitude score and 
ninnber of visits indicates simply that the people who are more strongly 
positive come back more often. Of note on the post=test is the dip in 
post-test score on the second visit* This is also seen in the pattern 
of scores on the cognitive test. The reason for it is not clear. 
It might be a function of the social circumstances of the second 
visit- For example, people may be returning to show the museum to 
frieilR* The novelty has worn off^ but they are not yet among those 
who have really gotten "hooked" by the museiom (see p,41). 

Again, tlic qencrally negative shift in attitude which appears on almost 
every question/ particularly for those not visiting for the first time 



- 2 




- 8* 


pi , 005 


, 6* 


p^, 025 


= 6* 


p^, 025 



xj J 
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, ' (i*e», 60% of visitors) is probably a refledtion of the confusion 

and disorder associated with Bicentennial^ralated donstruction taking 
place diiring the testing period and the fact that visitors returning 
to the museum had higher expectations and were disappointed* This 
means that attitudes toward the musevun itself have influenced atti- 
tudea toward scijpnce, technology and scientists*'^ It is important 
in that it suggests that the general ^gestalt of the building will 
influence the communication of exhibit cpntent * This point will be 
reinforcad later in the discussion of an experlinent with visitor 
orientation, , . 

C, Baseline Results of Cognitive Test 

The results of the cognitive test show a clear increase in score from 
pre= to post-visit test^ Average scores arei 

Pre^Test Post-Test Change 

36% 1 12 54% i 17 + 18* p^.OOl 

While the post^visit score may appear to be low (by school test standards 
it represents a statistically significant increase over pre-test scores 
and suggasts that the average "casual" visitor leaves the museum 
knowing ovair half of tha tested information content of the exhibits. 

As we ara dealing here v ..sual visitors whose primary goal is enter-- 

2 , 

tainment and who spend only two or three hours in the museum^" it is note 
worthy that this much infuiination transfer does occur. 

^If tha negative shift were indicative only of a change in attitude toward 
various aspects of science and technology # we would expect greater variation 
from question to question. Instead, we see a strikingly uniform decrease 
from pre^ to post^test. 

2 

See "typical visit," p. 
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1. Cogfiitive Sub^scaleg 

The quiz consists of three t^es of questions, repreaenting a hier- 
archy of levels of learning. Pre- «id post-test scores are given 
below: • ' ' 

Pre-Test Post-Test Change 

yoc^bulary 33% 54% + 21* p^.OOl 

Experience '35% 47% + 12* p^*01 

Concept Formation 43% 63% +20* p^.OOl 

All of the above show significant increases. It is interesting that 
the highest increases are in vocabulary and concept learning, with a 
lower increase on the experience sub«scale, which is based on direct 
participation. This difference may be due in part to the nature of 
tha testing procedure, whiah, although Mking use of visual stimuli 
and push-button response, did present vnritten questions and mswars 
as opposed to requiring a behavioral demonstration. The latter might 
have yielded batter results in testing learning by direct experience. 



Another way to look at 


quiz scores 


is in terms of the 


amount 


of in- 


crease shown by various' 


categories 


of visitor* 






AGE 


Pra-Test 


Post-Test 


Changi 


e 


10-14 


31% 


58% 


+ 27* 


p^. 001 


15^24 


38% 


54% 


+ 16* 


P-. 001 


2 5=34 


38% 


49% 


+ 11* 


025 


35-49 


37 '1 


50% 


+ 13* 


p^. 01 


50 & ovex- 


20% 


52% 


+ 22* 


p- . 001 
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FIG. 4 QUiZ SCORE K SUBfQROUP 



POST 




PRE 



7-'14 IS- 24 2^-34 35-49 >ko 
AGE 



POST 



2 3^5 
//VISITS 



60^ 
50_ 
40_ 
30„ 

QUIZ 

SCORE 20.. 

10.. 



-39 = 




-=f— — 1 1 

3-6 7-9 H.S. COLL. GRAD, 

EDUCATION 



EDUCATION Chighast 

laval aGhiaved) Pre^Test Post -Test 

Grades 3*6 , 29%'' 53% + 24* p^.OOl 

Grades 7-^9^ ' "' 33% - 60% ^ +27* p^.OOl 

High School ' 34% 53% + 19* p^.OOl 

Collage ' 38% 55% + 17* p^.OOl 

Graduata School ' ^ 38% 45% +7 N.S. 

Wa can ^ee that both the highest increase and highest absolute score 
are found in_th€ youngest age group . In addition , while there is a 
positive correlation batween education and score on the pre^test^ this 
is not true of the* post-test ^ where children ixi grades 7-9 score higher 
than college students and those in graduate school. Clearly, elementary 
school children are absorbing a significant amount of exhibit content 
during a museum visit. - This is a strongly positive finding^ since this 
is the target audianca toward which museum exhibits are aimed. Further, 
elementary school children are a large segment of the visitor popula^ 
tion* This data supports the notion that musemns can serve as adjunct 
learn ing institutions which supplement the classroom and other 
educationaj. media . 

The lowest increase is found in the 25--34 year age group. This group 
includes many parents who presumably see themselves as coming to the 
museum for the benefit of their children and probably spend much of 
their time supervising the children rather than attending to the exhibit 
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QCCUPATIQN 

1 - ' 

Scorea of "scientists" were somewhat higher than those of "non- 
scientists" on both the pre^ and post-visit tests r but the amoui|it 
•/f inCTease is similar* 

Pre-Test Post-^Test Change 

Scientist 42% 58% + 16* p^,001 

Nonseientist 34% ^ 52% + 18* p«,001 

This is interesting in that it indicates that the museifln does reach 
a_ _f ^neral aud i en c e and Is not simply conmiunicating with st^groups 
of scientists and would-be scientists. 

NUmiR OF VISITS Post-Test 

First Visit 51% 
^Second Visit 48% 

Third=Pifth Visit 54% 

More than Fifth Visit 60% 
We can sea that# with the exception of the second visit, quiz scores 
increase with visits^ The dip in the second visit noted on the atti 
tude test may be due to a variety of factors such as^ showing the 
museum to someone else, visiting only what was missed on the first 
visit, or concentrating only on a few favorite exhibits. 
Instructional Effectiveness of Exhibits 

The average score for those exhibit halls on which visitors were 
tested appen below, listed in order of instructional effectiveness 



The tenn "scientists" applies to people who identify themselveK ^as sciontis 
or science majors. 



"Effectlvaness" Is based here on the amount of increase ttom pii* 

to post-visit I ' . ' ^ 

Pre-Test Post-Test Change 

Math " ' 34% 57% 4+ 23* ^,001 

Electronic Music 33% 55% + 22* . p^.OOl 

Energy 28% 48% + 20* p^.OOl 

Ships 47% 62% + 15* p».005 

Printing and 48% 60% + 12* p^*01 

Papermaking 

Note that the highest post-test scores are in areas whers visitors 

have the highest pre- test scores (Ships, Printing)* This probably 

reflects the more familiar ^ less conceptua-4 nature of the material in 

these exhibits and may indicate a "ceiling effect" in museum-based 
learning . 

Evaluation of Cognitive -Affective Test 

The cognitive-affective test has generated a considerable amount of inform 
mation about the effect of a museum visit on the visitor population and 
its component subgroups. The cognitive section provides a measure of 
museum-based learning and indicates variation in the instructional poten^ 
tial of different exhibits. On the other hand^ the test of attitudes, 
toward scientists ^ science and techhology proved to be too long and de^* 
tailed for the amount of information it yielded. It is interesting to 
find out that visitors are strongly biased in favor of science 1 but since 
question by question there is not sufficient patterned variation to give 
us a moro detailed analysis, it seoms that one or two questions per sub^ 
scale would have sufficod. On the other hand, it would be worthwhile 



to use the full test in a study in which responses of museum visitors 
were compared to those of the general public. 

The rating scale ("Paces Test^" see p. lOQ) concerning general feeling 
abo^^ the museum gives an easily interpretable measure of visitors' 
reaction- Two additional projective questions give us an indication 
6f the museim's image. However, since (unlike the "Faces Test") there 
is no difference between pre^ and post-visit response to these associa'' 
tional questions, they would be more appropriate in a questionnaire 
rather than on a test designed to measure the immediate impact of a visit* 

Answers to questions about a visitor* s age^ educational background, inter- 
est in science and number of previous visits were interesting in terms 
6f correlations with attitude and quiz scores. This section of the test 
could be expanded to deal with additional variables such as occupation, 
economic level, place of residence^ etc. 



. V,, ORIENTATION 

A* Background 

The orientation of visitors to the structure and contents of the 
muse^ is an important aspect of the visit ind one which is often low on 
the list of priorities of the museum staff Robert Dakota (1975) in a 
study of visitor responsa^ conducted at^he National Muse™ of Natural 
History^ found that low scores on an exhibit identification test were 
associated with points of spatial and subject matter confusion. In other 
words, apparently people aren't receptive to information if they are feel- 
ing lost * Another problem is that of underused areas. In a multi=story 
museimi, the highest concentration of visitors is on the entrance floor* 
At the Milwaiikee Public Museum, which has three stories, visitors begin 
at the bottom and move up. Less than half gat to the third floor (Borhegyi, 
1968)* Large museums face the additional problem of '^museum fatigue"; 
people try to see too much in one visit* They hurry through the museum 
and end up spendimg a shorter period of time at individual exhibits. 

A preliminary analysis of visitor orientation at The Franklin Institute 
revealed that this was a major problem area. Information was gathered 
through brief interviews with menders of the museum staff who come most 
directly into contact with the visitors i guards^ elevator operators, 
cashiers, floor demonstrators and museum volunteers, A small sample of 
visitors was tracked (fol lowed ) around the museum to discover walking paths, 
key choice points, and underused areas. Finally, a questionnaire dealing 
specifically with orientation was distributed to a sample of 216 visitors 



hm a result of these inquiries^ it was found that the structuare 
'- ■ . ^ 

of the building did present problems to the visitor (see mp, Appendix P^B7) 

making the visit ^somewhat less satisfying and instructive than it might ^ ^ 

/^otherwise by. People reported particular difficulty in locating service 

facilities. Signing in the building was sparse, and most directional 

signs were dimly lit and well above eye level. Another problem is pre- 

•^^ sented by the intrinsic "peculiarity" of The Franklin Institute Museum V 

building, which was originally designed to be bilaterally symmetrical 

f 

but never canpleted. 

The floor^plan brochure distributed to all visitors when they entered ■ 
the Museum was found to be functioning well to assist people in locating 
exhibits. However, many visitors seem to need to verify the information 
they get from printed inaterial by consulting with guards or demonstrators . 
In addition to foreign yisitors and ydungsters who cannot read, many 
people often have difficulty relating to printed information and require 
verbal instruction . Guards and demonstrators are burdened by other re- 
sponsibilities and may not understand the visitor's need to verify or ' 
receive verbal information. It would appear that there is a genuine need 
for a special staff person or persons, located close to entry points, 
whose primary responsibility is orientation. 

The quest ionnaira revealed that the itinerary of a museuin visit is" 
usually unplanned. Visitors wander until they find an interesting ex- 
hibit; they generally try to sea avarything in the building in their 
2 = 3 hour visit. This is probably the least rewarding way to see a museuin. 
The number and duration of stops tend to diminish as the visit progresses, 
and people may novor got to cxhibity and demonstrat ions they might really 



-I 



enjoy. In this connection an Intdlreeting discovery was made. Host 
visitors raportad seeing the whole museum floor by floor; however, it 
, ^ was found that half the visitors ware missing the top floor. Apparently 
the European floor-numbering system of THIRD, SECOND, FIRST and GRDUND 
confused vilitor& and suggested to many people that there are only three 
instead of four exhibit floors. The fact that the main stairwell ends 
at the second floor reinforced the notion that Ground=First, Firs^Seeond 

' • ■ /■ ' " ' ' 

and Second^Third, 

B, Changes in Orientation . ^ 
Following these baseline studies a nufl&er of important changes were 

^ scheduled I * ' 

1/ New directional, floor number, exhibit and service facility signs* 
2. A change in floor numbers to FOURTH, THIRD, SECOND and FIRST, 
3^ Cross-sectional flqor^plan m^s mounted on the walls so that people 

can see where they are in relation to exhibits and facilities, 
4, An information desk staffed full time by a person* whose main function 

is verbal guidance. 
5- Exparimental orientation material designed to provide some minimal 

structura to the sequence of a, visit. 

C. Orientation Experiment 

The term "orientation" as used here is broadly defined to encompass an 
experiment in minimal instructional programining ^ a teaching experiment 
using an adjunct system (such as a question sheet) tp .provide some control 
over a) order of visit ? b) motivation and c) focus of attention* 



There has been much e^^rlmcntat ion in the museum field in the use of 
adjunch mater ials to enhance the tesaching effectiveness of eKhibits. 
ThotJo range from a i:hnijlo map and guidu i:;heat to tjophisticatcd '■hardware 
(Scrovun, , 1970} . 

Recont of forty in thiti area have involvGd the structuring of exhibits as 
planned learning soquenceS/ producing a highly structured museum^ visit. 
The oxtremo case is the work of Nicol (1969) at the Boston Children's 
Mu:soum; where an cntir^e exhibit was planned, set up and evaluated as a 
cont.rolh-d Ujarninq sequence. A carefully controlled learning experience 
c a n p r o d u c e qo o c 1 p e r f o r ma r i c e o n c o c j n i t i v o tests. However, it is i mpo r t a n t 
to determine whotfier m.useums can achiovo their cc^gnitive aiid affective 
o b j o c Lives wit fio u t r u b u i 1 d i n g t h a i r e x li i b i t s an d co mp 1 c L e 1 y c o n 1_ rolling 
the shape of a munuuni ^isiL, This was the aim oL the second phasG of the 
pilot study. The operating hypotheses for this experiment in orientation 
were: 

>.'■-■■/ 'If! < f^,/?! ( '-'/.L Lon //./!^* fit hiJii^'Ji Uwii ^^'Oi atop nftcr 
':n:-r^'h: j tiic h , . /m^- ^^Ih • the;/ arc c>iixnAva(fad to makn 
= ^. ^ ;^/^■'/^■■.^ vz-e// n'^Juif- tjic]i Want to nc^" ayid how nuiuJi timo 
'r.'-j >o:''! .:'■■}:! h- / ■ v;^N'://^^ .'■fi'U'f- ovi O'i'i ii (ui t'VoaJiuprn 

;v\^.^'^^>'.^ ^' ^ ^ i';- . ' • ^ 'c <in I ni't^ J t tp! fhiLda joola, 

f 



Three experimental handouts were prepared (see Appendix C) : 

1. '^Highlights Tour" - 

recoiranends a sequence of exhibits to f irst^tiine visitors , especially 
t:liose who have only a short time to spend in the musauiti. 

2. ^Search and Discover" = 

is a question game foz^ parents and young children (recommended ages 
5-10). This booklet consists of^ an explanation to parents, a de^ 
tachable question sheet foi^ children, an answer sheet with further 
information and reading references, and an evaluation form. Question 
are simple and non- label based , emphasizing what children see and do 
in the exhibits. Children who have filled in all of the correct^ 
answers (checked by the parents) receive a Franklin Institute Certifi 
Gate signed by the Museum Director, 

The pu rpo s e s of the "Search and Disc o ve r ' " gajne we re: to g i ve t he 
visit a focus, involve parents, help them with the xx^le of "expert" 

which they tind themselves, and encourage pjursuit of further 
xn f o rm.at i on after t he visit, 

3. The "Museum Adventure Trail" - 



is a quiE sheet similar to "Search and Discover^' but with more 
c 1 1 a 1 1 u n c J i 1 1 c f c | u a s t: i o n s t: o r o 1 d e r c h i 1 cl r e n , tee r i a g g r s a 1 1 d i n t e r e s t e d 
a d u 1 1 s , A n s w e r s a r e p o s t e d a t t h e i n f o r ma t i o n d e s k , T h e e wa r d f o r 
correctly completinq the "Adventure Trail" is a coupon Cor a iO*^ 
ciiscoiitit at the miu;tjum tjitf; shD[). 
Thejj«' orLt)nttit i > mi ma t.t.' l' ' t il s were nut distributed to all visiturH, Rathe] 
the vn I un 1 1 >ij r ; t-^iftincf flu* I'n torinat- ion t'osk w(?r*"^ . instructad to sucTqest 



them to appropriate categories of visitors. The notion of "suggesting" 
these materials to the visitor is important; as early as 194 0 William 
Kearnn, in a study at the PpHhody Museum at Yale University, demonstrated 
, that piles of printed orientation material are relatively ineffective 
unless there is a perscsn piusent to suggest their use and ver^ify visitors' 
undeirs tanding of the material. 

D, Rctost i ng Visitors 

Tdeall-// tors should have been retested after the new signs, floor 

numbex^:; mrL -s and Infonnation Desk had been installed, with all other 
facets of the museum remaining stable. In practice this pilot project 
was conducted during a year of extensive construction and renovation in 
preparation for the Bicentennial . Since so much of the building had been 
altered^ the baseline data could not be: used as a, measure of visitor's' 
response to the museum at the time of the c^rientation^ experiment . Con= 
s q u e n 1 1 y / in e v a 1 u a 1 1 r i c j 1 1 1 o off e c t of t li e o r i e n t eft ion materials, we 
have had to compare the post- test scores of. a sample of 2 50 visitors who 
used on.o of tlie tliree ittirns to scores of a new control group of 2 50 jDost- 
tested visitors who had, not used any of the materials (retest group)/ 
rather than sim]"^l\^ niakinrf comparison to scores from the baseliiie 
post- test . 



1. Af f ec t i ve Ret est 

The effect^^^pi construction and renovation in the museum showed 
up on the retest as a further decrease in' visitors' affective Rcore.si 

Ret est 

Baseline Baseline (Post=Test 

Pre-Test ^ Post-Test Only) 

Attitude toward Science. + _ + ^ 

^ , \ ^" ' , 75% - 14 72% ^ 15 68% - 7* p^.t)Ol 

Scientists, Technology 

Highly Positive Feelinqs - . ' 

, . J 1 - 7B% 66% 64% -14* ^ 18% 

aDOUt the Museum 



Orientation Materials 
a * "Highlights Tour " Sheet 

The.i goals of the tour sheet were: 

(1) To improve learning scores and attitude toward the mur.eurn 
by directing visitors toward completed exhibits, thus de- 
creasing the amount of time Bpent wandering, 

(2) To show particular iqcr eases for first -time visitors and 
for the adult age range. 

Results of the retest show no significant iitiprovement in general 
quiz score or in attitude. While adults do show a slight improve- 
ment in quia scores, first=time visitors* scores decreased ^ 

Retest Highlights 
WHOLE SA^IPLE; ' Control _ Tour 

Quiz. 5 5^. 56': t 1 N.S. 

Science Attitude^ 68% 69% +1 N.S. 



decrease 
^1 



64% 62% - 2 N.S. 



Highly Positive Feei=^ 
ings abC3ut the Museum 

FIRST-TIME VISITORS 

Quiz 54% 48% =- b N,S. 

Hciencp At:t:it;udD 69% 65% =4* p - .001 



1 



Figures indicate percontaqQ of visitors _.ulGctiiicj largo f:;iu.i-le 
as reprnsentativc of thoir foelin^f; abou:; the visit (sec p,lC)tj) 



Clearly, 'the "Highlights Tour" sheet is not an affective 
orientation device . 

i 

"Search and Discover" Game j 



This game sheet was designed for parents and young children. 
Since these children were too young to be tested/ we cannot 
look at their scores But we did expect increases in the 
cognitive and affective test scores of the age group con t a in = 
ing parents of young children (2 5^34) . 



Highly Positive Feel^ 
ings about the Museum 

Quiz Score: 

2 5 = 34 

35-49 
Sc ience Att i tude ; 

25=34 

35-49 



Rate St 
Co^nt^ol 

64% 



Search and 
Discover 



50^. 

67% 

670. 



59^ 



no cases 



+ 4 



72% 



.001 



no cases 



We see that feelings about the museum are more positive/ and 
that attitude and to some extent quiz scores hr:ve increased in 
thi! 25=34 aye group* 
V i s i to r r-i ' E V a 1 u at ion 



Most parents did not turn in the tear=off evaluation sheet 
attachod to the "Search and Discover" gam.c . On the 61 sheets 
ruturriud the evaluation was stroncjly positive': 

59 ( 97^:0 liked it 
:> ( didn' t liku It 

GI (10n^;j roportod that thoir children liked it 
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Comments which appeared on the sheets are listed below: 



"Torrifiu ideei, e spec i ally tor a group ot school children. 
"More questions 

"Very enjoyable, rnuseum seemed very warm but nonatheless 
exciting , " 

"Vejry much enjoyed,'' 

"Good idea iike a treasure hunt." 

The children enjoyed it very much. " ^ 

"Girl Scout Group - age 12^13. A very good device for 
seeing every display. Lik^ n treasure hunt. Thanks. 
Not easy , " * * 

"It was hard to find some things but we all think it was 
a great idea , 

"I found myself seeking out particular information which 
enhances my learning and my powers of obser^vation . " 

"Marvelous idea. It really encourages the children to 
see the museum. - even though it may rush the adults." 

"The children loved the museum - even the 2h year old," 

"More difficult questions. Even my 4 year old had no 
difficulty, " 

"Very helpful ! " 

"We enjoyed this very much." 

"This made our visit more fun - wish we had all day to 
c:r)ver everyth.i ncj , " 

"It would bo a good idea to have something like this all 
the time. It gave us a sense of purpose while going 
through . Thanks , " 

' " 'X ■ 

"No suggestion" = just great idea," 

"IVjD much tor Mother to do but is a good idea." 

"This vini'i a good irloa. it shows you how much you remomber 
ind !--ally b'lri! wirll--' -'Miriiig fjio r us t.i tutu . " 



" Mu s e urn AdvQ n t u r e Trail" 

This self-quis shact was directed to ages If through adult and 

was dcs s i qn e d t o i mp r o v e c o g n i t i ve b c q re s an d attitude ' t ow a d 
the museum. 



IfflOLE SA_MPLE 
Quis 

S c i e n c e A 1 1 i t ude 

Highly Positivo Feel'- 
inqs about the MusGum 

QUIZ SCORE :■: aqk -. 

10-14 
15-24 
25-34 
35-49 
50 & over 



RetGst 
Control 

68^. 

64^. 



590. 

6 0^:. 



Advent ur^e 
__ Trail. 

7 8 '7, 



54^^ 
57^:3 

no cases 



+ 4 
- 5* 

+ j4* 

+ 3 
t 7* 
+ 12^ ' 
+- 7* 



1> - ,05 
p . 001 



increase 



p - . 05 
p = , 05 
P - .05 



No te t ha ' a 1 1 i t ud e t owa r d t he mu so lam i s a g re a t d e a 1 mo re 
po s i t i ve i(} n d t h a t qu is s c o re s ha ve i n c re a s e d for all a ge g roup s . 
Clearly, a Belf-cjuiz is an effective adjunct to museum exhibits, 
d . Surnmary 

Hf:or(!S ol vL:;Ltor:T tisincj the csrientation materials show that '^B^^ 
* ' S e a r c h an d D i s c o v a r ' ' a n d " A d v e n t u r e Trail" a r e e f f e c t i v e w h e r e a s 
the "Fliq: lights Tour" is not- This ejq.'Oriment in orientation 
dt.'mon r^t: rates n number of noint?^; 

(1) A fail m iKj;;l;- = vi Mit rittttude toward the museimi is not a 
necc'fiiia ry irHif.smi 1 1 uin t of th(: end of a visit, 
i1i'= A. i/- ■: S :n-- Ti ilJ u::'0".- W-r"''' .is rn:;jt iV^' as ihi.:' ■ 1 isi' • 



(2) Visitors enjoy a self-administered quiz and such a device 
stimulates museuin-based learning. 

(3) The pilot study has developed a test instrument and 
procedure which is useful in evaluating changes in 
museum operations » 
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VI, PROCESS OF VISIT 



A. Attendance 

The most direct way to measure the "attracting power'' of an exhibit is 
to count the number of visitors attending the exhibit during a spacified 
period of time. This figure can then be converted to a percentage of 
the total number of visitors in the museum in this time p>eriod and com- 
pared to percentages attending other exhibit halls »^ 

A floor^plan map of the building (see Appendix B) with exhibit hall names 

was distributed to a sample of 150 visitors = These visitors were asked 

to trace their route through the museum and to indicate exhibits which 

they "stopped to look at," This questionnaire enabled us to detei^mine ^ 

general traffic flow patterns i effects of entrance used on the path of a 

visits popnlation density in different parts of th^ building., attendance 

1 

on the difft^rent floors, and well ajid poorly attended exhibits. The^same 
questionnaire also i^rovided information on the number of exhibits attended 
by each visitor. The latter data^ combined with figures on amounts of 
time spent in the museLmi, aIlov;ed us to arrive at the number of exhibits 
seen durin-f a "typical visit'' and the average amount of time spent per 
exhibit . 



1 . - ^ . . 

Our count hero is oasod or: visitors' ruportiB ot exhibits attended gather than 

J " , ..... _ . f 

on observers counts of LMfLi vidua Is en teri nq an axhibit hall . Bmce some of our 

fixl libit halls function as corridors to other exhibits, visitors W'ould have to 

.be timed and dotormiiied to riave sfsent more than som.e mirixm.um am.ount of time In 

o r d e r t o b e c o un t;. a cl r:i h-^v \ iin " a 1 1 o n d o c j ' ' a n e x h i b 1 1 . T o c i r c u m v e n t t h i s 

problem wc have used viSLtc>r;;' r)wn ror^orts; of oxhibi. t attendance. 
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Floor Attendance 

Attendance in exhibit halls at The Franklin Institute reflects not 
only the popularity of the exhibit but also its location in the 
building - its accessibility. 

Only one half of the visitors reach the top floor; 

Floor Number Percentage of Visitors 

3 54% 

2 94% 

1 * 96% 

Ground 97% 
The high percentages on Floors Ground=-2 can be explained by the presence 
of entrances on the ground and first floors and by the fact that the 
large pendulurn stairwell takes visitors to Ground, 1 and 2^ but does not 
reach the 3rd floor. 

Exhibit Attendajice 

In interpreting attendance in exhibit halls, we have compared the 
nun±^er visitors to the hall to the number on that floor of the 
building. Our indGK of the **attr^act ing power*' of an exhibit is: 
# of visitors in this hall 



X 100 



n ot visitors on this floor 
The following is a l-yL jf exhibits ranked accot^ding to attracting 
power. The percentage of total musGLmi attendance is also given in order 
to indicate which halls are actually underused. 



EXHIBIT ATTENDANCE 



2 
3. 
4. 
5, 
C, . 
7. 
8, 
9. 
10, 
11, 
12, 
13, 
] 4 . 
15, 
IG. 
17. 

la. 

19. 
20. 



Knorqy 

ShipB 

Aviation 

Math 

Trains 

Collector's Gallery 

Phys ICS 

Heart 

Hall of Illuwion.s 

Beauty in the Universe 

Symmetry 

Observatory 

F'rar4:lin Hall 

Auto?i 

Ben's Shop 

l ;lec tromaqne t Lc SpGctiTum 

Pr intinrr 

[ '1^1 no tar Lum"^' 

Apollo 

Mirrors of Amorica 



Floor 

Uumljor 



2 

1 

3 

G 

3 

2 

1 

2 

3 

2 

3 

1 

G 

G 



'"^ Floor 
Att e n d a 1 1 G u 

) 

83Z.) 
) 

87':.) 

) GOOD 
82 " ) 

) 

80",) 
) 

75",) 

* * ^ 

63v0 



54^: 



42-) 



41^) 



MODERATE 



40- 



LOW 



) 

37'\) 
) 

34-.) 
' -k -k k 

22';.) 

) VERY LOW 



^ Total 
Attendanggj 

82'^ 

83- 

80^ 

44^ 

78^. 

41V, 

59" 

56^ 

55:. 

2 9^, 
430. 
23^ 
41-. 

3 9t 
3 9^:v 
38';, 
36':. 
33^ 
2 2 7. 
12':. 



-i. t lias limitGd 
> I Inii si: irsn t'Miarf 



B. ■ Entrances 

The Franklin institute has two entrances. An imposing main entrance 
leads to a grand lobby on the first floor. A secondai^y entrance on 
another^ street leads to the gx^^ound floor" Planetariuin entrance (see Map/ 
Appendix B) . The most significant diffex"^ence in the pattern of visits 
set up by the two entrances is that in cold weather visitors using the 
side entra_nce tend to carry their coats, since the main coat check is 
at the other^ entrance and an auxiliary checkroom is not clearly visible. 
Very few of chese side^ent ranee visitor :j ever get to the frL.-.j Sound and 
Light Show in the Benjamin Franklin Natic^nal Memorial (see Map/ Appendix B) , 
since they have to exit from the p^aid museuin area in orde_^ to see the / 
show* They must shov/ their admission ticket stubs in oi^der to re-enter. 



C . Time Spent - A ^'Typical Visir^'" 

From our data on exhibit attendance and amount of time spent in tlie museum, 
it appears that there are two types of "typical" visit (sec Figures 5 and 6) 
Time Spent Num ber of E Khibits Seen 

Short visit, 2 hours 9-11 
Lcmg^ vi s_it^, ^-Jh hours 14 
Vi cowing times for exhibit halls and displays can also be calculated: 

Ave r a ge t im e pe^ r exhibit h all = 1 2 m i nu t e s " ^ 

Ave rag e nrmibe r of d isplays per ha dJ^ ^ 23 displays^ 

2 

A ve r a g e t_i me p e r d isplay = .52 minutes (31 s e c ond s ) 



For a definition ot "display/' hgg p. 64. 

^This i.s conniHtunt with the findings <' previous resnarchers (see Parsons, 
196B, pp, 01-^2, cuu! Shot t-iH , 1.071, p. 3R) whr) Cf:'Uiu! thar visitors spend 
40 seconds or iuLis at u^ich display. 



It is interesting to note that we found no difference in the length of a 
visit and number of exhibits seen between the winter and Lip ring seasons 
or between visitor groups using the two different museum entz'anGes ^ 



p. Vi s i to r s ' P r e f e ren ce s 

Harris Shettel (1968) proposed a tripartite measure of exhibit effective^ 
ness: attracting power r nolding power^ (average time spjen'^ at the exhibit) 
and teaching ef fectivenes. ^ We have discussed toth attracting power 
(attendance) and teaching effectiveness (quiz score). With regard to 
holding power/ rather than determining the average dinount of time spent 
in the exhibit h^ill , we have substituted the variable "popularity. " 

A quest ionnailra (see Appendix B) was distributed to a sampjle of 115 \ 

V v 

visitors/ who wer^e asked indicate whether they liked ^ disliked, or 

didn't see each of the axhibits listed. The percentage of people who 

liked and disliked each of the exhibits was determine'd. The percentage of 

visitors who disriked an .exhibit was then subtracted from the percentage 

f 

who liked the exhibit, and the resultant *scoi^e was rank ords^^ed to give 
u.?: the following list of exhibits in order of popularity : 

LIKE = 



EXHIBIT 


BANK 


% LIKE 


-c DISLIKE 


DISLIKE 


Energy 


1 


90 


2 


88 


Train'-: 


2 


88 


4 


84 


Aviation 


3 


86 


5 ' 


81 


Hall of Illusions 


3 


89. 


B 




Physics 


4 


88 


10 


*78 


^ h 1- n s 


5 


81 


11 


70 


Heart 


6 


82 


14 


68 


Mirx^ox^s 


7 


78 


13 


65 


0 b s e r v a t o r y 


8 


74 


10 


64 


Math 


9 


77 


.14 


63 


Franklin Hail 


1 0 


69 


10 


5 9 


Eloctromaqrio t In Bpt.:';'^rum 


1. 1 


. 71 


14 


57 


Boauty in the UnLvcr;>>- 


12 




19 • 


50 


Collector* H Gallery 


13 


66 


17 


4 9 



1. Bchlblt Effectiveness ^ 

***_,- • ' 

In the followijng table, we have ranked muaeim e^diibits on the ^sls of 

^ data oh attendance (Rl)* and popularity (R2) and then averaged the two to 

give an effeotiveneae rating {R3), In the col^m on -the far right, the 

rank order for the instructional power of the six exhibits for which the 

cognitive test was given is listed," 



6 



"Hadiinore of the exhibits in the museum remained constant during the period 
of testingifor this pilot study^ a greater number would have been included 
in the cognitive test, in which case our final "effectiveness" score could 
be based on ^ instructional power as well,^ 
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EXHIBIT IPFECTIVENISS 



IITRUCTIONAL POWE 



1 



EXHIBIT 

f ■ 


EFFECTIVENESS 


R3 


ATTRACTING POWER 
{% FLOOR attendance') 




POPULARm 
(1 LIKl-DiSLII^) 


n 


(PO^WST SCORE 
PRE-TEST SCORE)* 


i 

1 


88 


1 


^ 88 


1 




88 


1 


TiUI 




Aviation 


. 84 J 


2 


87 


2 


81 \ 


3 








' 82 


, 3 


60 


4 


84 


2 






Ships 


79 


4 


88 


1 


70 


5 






EliCtronic ^!usic 


79 


4 


7§ 


5 










Mth 


73 


5 


12 


3 


• 63 


9 , 




J. 


Physics 


71 


6 


63,' 


7 


78 








Hall of Illusions 


70 


7 


■ , ■ 58 


a 


81 


3 






Heart* 


63 


8 


' 58 /, 




68 








Collsctors Gallery 


52 


9 

i 


. ■ 75 


6 


49 


13 






Franklin' Hall , 




10 


51 


11 


59 


10 






Obsirvatory 


S3 


11 


42 

t 


10 


■ 64 


8 






Si- .-1-- J J_i^- fl-J 

Biauty m tni Univirse 




Li 




Q 


r 








IliCtroBiapetic Spectrim 




13 


39 


12 


57 


11 






MirrarS 


39 


14 


13 


14 


65 


7 
























Printing S Paperinaking 


37 


15 


37 

• H 


13 


Be 




+I2i 

V 


5 



' ^_Jopitive test given for six exhibits only. 
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VII. EXHIBITRY 

Now that we have discovered what the visitors see, how they get there, 
what they learn and v*iat they like, we wuld like to know why some exhibits 
are siDre "effective" than others, i,e. , the elamants of which a gocrf exhibit is 
composed. T© answer this quastion axperimentally rather than intuitively would 
require many studies using ea^erimental exhibits varying only one or a small' 
number of selected Jeatiires at a- time* ta exaD^la of such a study is one done 
by Laurie Eason and Marcia Linn (1975) at the Lawrence Hall of Science in 
Berkeley^ California, Eason and Linn fo\ind that both visitor-operated demon- 
stration machines and open-ended activity booths "are effective exhibit methods 
for presenting scientific principles" p. 27)* Another pioneering study was 
done by Lee A. Parsons (1968) at the Milwaiikee Public Museum. Parsons set up a 
series of exhibits to test three characteristics i 

a. Kind and quality of labeling 

b. Degree of visual complexity ^ 
c* Use of cdlor is a visual aid ^ 

Visitors were tested to deterroine the success of the exhibit ini 

a. Communication 

b. Education 

c* Entertainment 
Parsons found that visitors favor i 

a; ^tore detailed labeling 

B, A declarative or didactic vs. question approach ^o labeling 
Complex (i.e., many specimens) vs, simple display ^ 
Limited use of color 

86 



He concludes that "organized clutter" and emp}^sis,on specimens instead of 
color background have greater appeal to natural history museum visitors. 

In tl\e absence of experimental displays set up specifically to determine 
effectiveness, we have made a rough calculation of the effect of two of Parsons' 
Actors - degree of visual complexity and use of color - on the attracting 
power, instruct ion4>^wer and popu^a^ity of existing museum exhibits ? using our 
data on exhibit attendance and populaa^ty and-cognitive test scores* In addi- . * 
tion, we have examined the effects ,of participation through pushbuttons and 
other devices on visitor response* 

i 

A- Complexity 

To get a rough measure of the complexity of individual exhibition halls / 
we have looked at the number of displays in the hall. * 

A "display" is here defined asi an enclosed glass case, a participatory 
device, or a panel or set of panels concerning a single topic and having 
uniform design treatment. "Display" .is by no means a oCearly defined 
variable since , especially in the case of panels, it is frequently diffi- 
cult to find the boundaries of a disi^lay. Nevertheless, since we lack a 
clearer unit, we have counted the number of displays and observed the' 
following (see Figure 7) ^ _ ^ <f - 

Vigitors prefer t}w moi*e aomplem exhibit halts ^ having 
30-40 di&playB per' roam^ as opposed to the halls haiying 
BparseT^ more aontemporary display style. 
There is a Hignifica_nt and positive correlation' between ni^ber of displays 
and percentage of visitors liking the exhibit -{r^+SS, p-.05). 

a I 
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70.. 
SO,. 
50.. 
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FIG-7 COMPLEXITY X POPULARITY 
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FIG 8 COLOR X POPULARITY 
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B* BgckgrQund Colors 

hm the nuinber of background colors increases * the percantage of visitors 

who dislike the room iricreases,' That isi 

11imr0 ia a nBgativ& aorr&lation between papularity cmd nwnb&r 
of baak^raund aolors fj^-.SJ, p = .06) (eee Figure 8), 



Popularity vs, ^t,tracting Power 

It is to be noted that the number of displays and background colors affects 
the "popularity ''of an exhibit hall but not its ''attracting power". There is 
no significant correlation between these variat^s^and visitor attendance 
(either floor attendance or percent off total museum attendance) , 
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Participation 



We werQ interested in observing the impact on ^he visitor of direct inter^ 
action with exhibits. "Participatory devices" are generally thought to 
be more effective than static exhibits in attracting and holding visitors' 
attention and communicating content (Thier^r 1975) , Participatory device 
is here defined as anything which the visitor can change through direct 
handling, or a large structure which the visitor walks or climbs on, into 
or through ( *'climb-on" ) . '% ' r . 

Our data shows a diTeat aorvelation bePMBYi popularity and 
ni^ber of partiaipatory dBviaes per room (i^^-h^dB^ p-.Ol),^ 



When we look at popularity .^id the density (as opposed to the num_beiF) of 
participatory displays (i.e., square feat of exhibit space divided by number 
of participatory displays in the room) we see a slightly weaker but still 
positive correlation (r = +40) which is not significant given this limited 
sample. Con side rati on of popularity and the percent of participatory 
displays as opposed to static dislpays in a hall gives an even weaker 
correlation (r - +36)^ 



' 4 

HMever^ we also 8## timt therB is a etrong inv&rm aorp&la^0n^ 

between instruptimiat power and nwnbev of pc^tiaipatory d&viaee 

J \ _ 

p^,05),l (See Figure 10.) 

Since the latter is based on a sample of only four exhibit halls, we may 

be seeing the effects of particular forms of participatory device as 

opposed to the category ''participatory devices" in general, 

9 

However, if we separate button^pushing from other participatory devices, 
we see that % . / . 

Pushbuttons aGQOunt for moat of the fwgative aorreZation 

with inatruotionat pMer fr—^^S^ p-.06). 
Pushbuttons' are frequently ortly start buttons and don't allow real inter- 
action with the display. . They do not help visitors to perceive significant 
cause and effect relationships. 

In terms of popularity, toth pushbuttons and other participatory deuces 
correlate positively with the percentage of visitors liking the exhibit 
hall (r^+.50 and +.58 respectively).^ 

We conclude from the above that pushbuttons seem to hinder rather than help 

the communication of scientific facts and principles. 

Suoaessful pai'tiaipatory teaiming dBVices attow visitorB to 
manipiilate objeatB in th&ir environment to aonduat eoffperiments 
to expZove the effects of DayHation and observe the results. 



^All of the correlations in this section are based on a small sample of exhibits 
In order to be really certain that the ralat ionships observed are not simply 
true of the limited group of exhibits studied here, it is necessary to conduct 
a comparative study in a sampling of science museums to generate a sufficiently 
large and diverse data base (see pp. 7 5-6) , 
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Yet pushbuttons, found with great frequency in many science inuaeums, 
do appeal to visitors. They can be effectively used in introductory and 
transitional areas of an exhibj/e to attract visitors* attention and 
inwlvement I but the push button alone is not effective in areas where 
conceptual content is tQ= be coWeyed. 
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fia t ACTIVITY X 



POPULARITY 
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' VIII. MUSEUM EFFECTIVENESS 



Wa bfegan our museiun effectiveness study with a goal-rating scalar We will 
return now to that list in order to evaluate the museum's ef factivanass in 
achieving these goals , 

^ Stimulate an inte rest in science: According to the visitors' interast 

profiles and to the scoraa on the science interest sub-scale of the 
attitude test^ museum visitors are a pra-selected group having a substan- 
tial interest in science. It would seem than that the goal as statad 
atove is inappropriate for the current population of visitors^ "Stimulate" 
should be replaced by "maintain aBd increase" an interest in science* 
Baseline test scores indicate that^ interest is slightly lower at the 
end of a visit (pre-testi 63% , post-test 60%) . On the other hand^ orienta- 
tion materia^l^ did increase interest levels, indicating that the lower post- 
visit score is not due to the waning of motivation at the end of the vls^il , 




da i iy l^f e ; This is the third sub^scale.on the affective test^ Again we 
see a drop from pre--test (78%) to post^test (73%) . As has been previously 
mentioned/ this is a clGarly negative finding. It suggests that exposure 
to science and technology are not enough; the impact of items displayed , 
on the daily life of the visitor must be emphasized in the contents and 
labels of the exhibit. Apparently, current exhibits are, from a visitor's 
point of view, T'omewhat remote. Their implications must be made explicit 
and not left to extrapolation by the visitor, 

^ -. ■ ■ 



C* stimulate euriosi^ty i Our original experimental design called for the 

measurement of curiosity in terms of ^the percentage of visitors who signed 
up to receive copies of the correct answers to. the museum quiz. Since 
nearly 100% of the visitors taking the quiz wanted to be sent the answer ' 
^ sheets we exclude ^hat the quiz itself stimulated curiosity. There was 
no observable difference between pre- and post-visit groups. In light of 
the findings in "A" above, we can suppose that it might be wise to alter 
the goal from ''stimulate'* to "maintain and increase" curiosity , since it 
it is litely that our visitors are a highly curious group. 

: W " " 

D* Entertain f Musef and give pleasure ; and 

Develop positive feelings about the museiim and a desire to^eturn 
Onr "Faces Test" gives us an indication of visitors' feelings about the 
museum. The decrease from pre-test (781) to post^test (66%) in the number 
of visitors selecting a broad smile as indicative of their feelings about 
the museum and the success of orientation materials such as the "Adventure 
Trail" (post-'test 78%) tells us that more needs to be done in the area of 
visitor communication and orientation. Clearly, the whole context as well 
as th^e content of exhibits is important here. It seems likely that after 
all the changes indicated in the chapter on orientation are implemented/ 
and the' disruption of Bicentennial construction has been eliminated, 
visitors will have ,a more favorable response to the museum. 



F* Teach basic sciance^ cQncepts » * . 

Hera the museum is clearly successful* The ai/erage post=visit scQra (54%) 
shows an increase ^ of 18 percentage, points , which rapresants a 50% increase 
over the pre-^visit score (36%) * Particularly large increases are seen 
for elementary school children^ For visitors who used our museum game 
5haats# wa seen even greater' increases^ 

It is likely tliat there is a limit to the amount of exhibit-'based learning 
possible in a free^access^ unprograOTiad situation, Harris Shettel (1968) 
used a contror group of paid subjects who were instructed to learn as rough 
*of the exhibit content as they could before they were testad* At best/ 
thai^. scores ware naV^ar. higher than 75%, Shettel suggests that this may 
represent a limit, and that soma sort "of response reinfordement is needed 
in order to exceed this threshold. The observation that an average of ^ 
50-75% of the information content of an exhibit is communicated ^to the 
casual visitor may be useful to msueUm staff* It offers a realistic goal 
in formulating testing objectives and suggests that if the exhibit is 

being used for instructional purposes and the assimilation of more infor- 

n ^ - ^ _ 

mation is dfesired, a lacturar, demonstrator or adjunct teaching system 

1 ' . 

(e.g. , quiz sheet/ game, etc.) is required. 
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For a full discussion of tt^e use of adjunct systems in a museum contaxt 
see Screven (1976).. 



' Taach that science is a process ^ a way o€ looking at thing^g 
-Success in achieving this goal has not been tested in this study* It is 
unlikely that a vi^t to The Franklin institute Museum would produce 
sigfttficant change on such a measure since an explanation of the scientific 
method is nowhere explicit in the museum's exhibits and^ as we have 
said in the case of cormnunicating the impact of, science and technology^ 
on daily life* ("B" above) ^ such information, must be made explicit in order , 
for visitors to grasp it. 
' H * pejf e 1 op mor e positive att i_t ud e s t o wa r d s c i a n c e a nd hno 1 ogy 

Here, as in the case of the highest priority goal (stimuia^ an interest 
in science) pre^vjsit scares are already quite high (79%) ; and even given 
a slight decrease on the .post-test (which we lhave attributed to Bicentennial 
construction), we can see that the museum tends to attract visitors who 
^have strongly positive attitudes toward science and technology. Rather 
. than simply revising this goal to "maintain" positive attitudes, the museum" 
staff is tending toward a changed goal of ''developing an understanding of ■ * 
the capabilities and limitations of ■science and technology." This is a 
response to current concern with the possibly harmful long-term consequeng^^ 
of the indiscriminant application of science and^ technology • ' 
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BECOWmTDATia^S CONCERNING mMS 

Bxaminlhg the o^^rall rpoord, rajCQwendationa with reapact to goml- ^ * 
aehisvmnent fall into toux aatagoriesi , 

(1) Revise goals to. alter expectations (in light of high gre-visit scoras 

Maintain and incraaae intareit in BQianca ^ 
Maintain and inbraase curiosity 

Develop an undar standing of the aapabilitiaa and ^imi tat ions 
of scianca ^nd technology , 

(2) Develop mora axplj^cit exhibit content CQncerning g 

ImpaGt of scianca and technology on daily life 
Science as a procass, a way of looking at things 

(3) Inqraase efforts to i * 

Entertain, amuse and give pleasure. ^ - 

Dave lop positive faa lings about t^a musei^ and a 
desire to raturn 

_ . V 

{4) Ma i nta in, cur r an t s uc c e S^- in i 

Teaching basic science cone apt s 
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IX,'' IMPLICATIONS OF tHIS STUDY ' 



ThB pilot study discussed here and the otrief referenGes cited represent 
the first laval tof investigatiG|t, In addition to such single-institution ■ 
studies, we must inove to a second level of analysis - comparative study of 
data from a broad sampling of institutions - in order to test the findings of 
studies done -in a single museum and^o deteMiine their range of applicability 
This is the research TODdel of the social sciences and natural history. It 
contrasts with^ the mQ^el of controlled latoratory eacperimentation usually . 
employed in physical and bidlogical science research. In the former ease, 
conclusions take the form of statistical statements ^ with specif icatiori of 
execept ions, rather than tending toward definitive statements about isolated 
aj^erimental systems* - , 

One product of this pilot study is the development of a research n^del 
and a set of instruments which will allow a museum to measure the effective-- 
ness 'Of its" exhibit's' and of new experiments in exhibitry and prograiming. 
We now need a comparative study of data' collected in a broad range of mupemns 
^ in order to have a large enough sample of exhibits to distinguish general 
principles of exhibitry and visitor response from the effects of specific 
museum contexts . - * 

A comparative study would give" us a measure of the performance of 
visitors in a variety of museum contexts. In the case of the cognitive- 
affective test used in this study, our baseline data shows a slight decrease 
in attitude scores from pre- to post-visit, detesting indicates that one 
way thi^ fall can be avoided is through the use of specially designed 
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' ' ^ ■ * ■ 

orientation matarials. We do not know the upper limit to which it is 

^ ' . ..." 

-possible to aspire, Parhaps, as in the case of the cognitive test* a saore ^s^, 
of approsciinately 75% should be regarded as the goal for post-visit performanqe 

•^e availability of sai^le data from a ran#e of museums will allow us to 
observe the effects of specified iMseum and visitor characteristics (such as 
museurh size, si^ject range and geographic location and visitor age, interest 
and educational back^ound) ^d also to abstract those generalities which do 
hold true for all situations* ^ . * • 

* 

Such' an approach is long term and could be coatiy in that it implies 
research activities in many museums # requiring the allocation of time, money 
and personnel. However, at tlie present "^ime it appears to be the only way to 
get really meaningful results - results which will ptovide musemn decision- 
makers with concrete guidelines and reconimendations for improving -existing 
facilities, exhibits and programs and introducing successful innovations, 
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BDOCATIONAIi VALUE OF A MUSEUM VISIT 



TEACHERS ' OBSERVATIONS 
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' : ^ EDIICATIOI^ VatUE OF A mSEVM VISIT TOAmgRS' OB^RVATIONS 

One pk the most importmt questions whidh arises in cormaction with 

, att«Bpts to .uMeritiLnd toe topaot of a visits - to tte Eclraae Museian is "What 

are the lasting .effects?/' Does the \fisit produoe a chMge which carries over t 

other aetivitieil^ Does the museum play a significant role in a larger museiOT-- 

community system involving schools, libtarieSr T*v, ^ films^ and other musems? 

Does the piusaum visit and the social poffimunication of visitor's response sstim- 

ulate participatiori In activities which will increase science learning? Does 

it create- an increased receptivity t^ science leaming? 

^ It is extremely difficult to- ascertain the halo effects of a musemn visit. 

Even if visitors could be recaptiired after some 'time, control is not possible* 

We couldn't say with certainty that behavior observed or reported is due to 

the impact of the museim visit. 

In order to get Bome answer to these questions, we asked a sanple of 

school teachers who brought their classes to the museum to do our observing for 

us. Since the teachers are able to watch the .children's reactions over time, 

we are able to get some indication of carryover effects* A mail-back ques^ 

tionnaire was distributed to teachers of 200 visiting school groups as they 

entered the museum. Of the 59 replies received" ^ 22 included^a response to 

our qqestion on the impact of the visit. The text of the question is as 

follows J * . ^ 

Whst BvidBncB did you obS0rvB (if any) of a positive ^ 

riBgativB or lack of change in your studBnts* attitudBs 

toward science and technology as a rBSult of the ntus&um 

The average response rate for a mail-back questionnaire is approximately 
.one^third. 

' 101 

-78" 



visit? (e.g ^ , of poBltivB cMng&i inarmmMm in \\' . . 

- ' ■ ■■ ' » • ' ' . ^ / 

* frmqumnay o£ scienaB-rmlmtBd qu^Btioiw mnd almss 

participation in scimnce lesions* intermst in ^ ' 

* . saience bookB frpm vmsmum mhop, library or book^ 

; store; intmrmBt in ^Bming or discussing Bcimnae 

filmm or watching sciencB shows on TV; negative 
chMnga: dmcrm^Bes in this hmhavior, complaints - 
aJbout sci&ncB Imssons^ ate* J * 

Replies given in the teachers' own words are, arranged by grade l^vel* 

Obviously, our sample is limited and such indirect assays are scmewhat 

biased (we are seeing the children through their teachers' eyes). Nevertheles 

the following reports are certainly strong indications of an increase in 

science receptivity on the part of school children as a result of their 

»- - ■ . 

imaseum visit* / 
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"It opaned up their ^yes to sci^^nce and the world around thm" 

"Thay\anted to .hear more stories rt>©ut the cpnstellations" 

^ "The children rpmCTdsert^ t^ngm .t^my mmm* The^ ^tcitedly 
told parents and friends the things they saw, which usually ^ 
only happens when something very special happens^ at this age" 



"Trip helped reinforce unit on the Sky* Class enjoyed the visit 
and next day we discussed what they saw,^ drew pictures, wrote 
stories'' 

GRM)E 1 ' ^ 

— . -x 

"We had constant discussions about the exhibits we saw for dayp 
after our trip" ^ * 

"Interest in science books frop The Instructional Materials Center" 

"Questions about what they saw. Discussions of what they saw^* j 

GRADE 2 / ^ ^ I 

"They responded quite well to all in the museum and this enthusiasm 
was brought back to oi^ classroom" 

*'it was something new to them and a different environinent than a 
classroom" 

i 

"They expressed their liking by asking to discuss what they saw arid^ 
asking questions about things that they didn't fully understand and 
they desired an explanation" 

"Plan to visit with their own parents and families^* 

"Children as usual were fascinated by the Trains, Heart, Motor 
^ Technology. We discussed those exhibits in follow-up lessons and 
axperience charts" 
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<gRADE 3 



"They want to taow ^ra about finding the consteliations,- Wa will 
\ be Mking star chartp to ^usa with flashlights for projection" 

"A few students seemed to ie Mre interests in science books" 



GRADE 4 



"Tha childran were fascinated by the exhibits, however, I felt thay 
were too young tp raally appreciata it" 

"This class made an axcallant rasponse to science and this visit on 
aroused them all the more. Interest ^in museim shop and books, 
library and scienee shows" 

"Several took out books from library concerning exhibits we saw" 



GRADE 5 



"The planetarium visit reiiif oread interest in astronOTiy, Followed 
up on the speakers inst^ctions to view the sky that night. Want 
to have a telescope" j 

"During science lessons, if we mention a particular area, they bring 
up examples from things they saw" 



SPECIAL EDUCATION 

"Generated an enthusi^^ and discussion of things they saw" 
(Class for the Hearing Impaired) 



HIGH SCHOOL ^ . ' ' 

"It created added interest in their work" 

"Many more questions about science in genera^/ particularly from 
articles appearing in newspapers" ' ^ 

"As physics students and liigh schoo>^ seniors, my students are 
already highly motivated and interestad in science. Their enthu- 
siasm for their astronomical observation project picked up 
considerably, however" , 
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PILOT STUDY QUESTIONNAIgES 



lUlj 



f 



ERIC 



WHY DID YOU' COME TO THE HRANKLJN- INSTITUTE MUSEUM? 

We'd Like To Know,.. * • ^ 



Please Check Amy Of THE*'REASONfi, Which Apply To You: 

FOR FUN ' ' 
■ BECAUSE YOU LI^E MUSEUMS • ' / 

TO LEARN SOMETHING ABOUT SCIENCE f 

TO LEARN- HOW SCIENCE AND TECHNOLOGY AFFECT YOUR DAILY LIFE 

TO LEARN HOW THINGS WORK ' 

TO 'SEE WHAT S IN THE FRANKLIN INSTITUTE MUSEUM 

TO SEE A SPECIAL EXHIBIT " WHICH? (PLEASE.FILL In) 

. TO SEE A PLANETARIUM SHOW 

TO*SEE THE DEMONSTRATIONS 

TO BrtiNG YOUR CHILDREN 

' YOU ARE ON A FAMILY OUTING ' 

. TO SHOW AN OUT-OF-TOWN VISITOR THE MUSEUM 

__ TO SHOW FRIENDS 'rtHE MUSEUM 

. YOU ARE TOURING PHILADELPHIA ALONE OR WITH YOUR FAMILY 

^ ' YOU ARE PART OF A GROUP TOUR m OTHER SPECIAL PROGRAM 
YOU ARE ON A ^RIP WITH YOUR SCHOOL CLASS 



OTHER — WHAT? (PLEASE FILL IN) 



How Long Do You Plan To Stay? (check one) 

__ LESS THAN 1 HOUR 

1-2 HOURS'" 
__ 2 - 3 HOURS 

__ MORE. THAN 3 HOU^ ^ \ 

How Old Are You? (check one) 




Is This Your First Visit To The Franklin Institute Museum? (check one) 



YES 

no 



If This Is Not Your First Visit, 4#en Was The Ust Time You Came Here? (check 

,. one) 

more than 5 years ago 

1-5 years ago 

6 months to 1 YEAR AGO 
less than 6 months AGO 

If You Have Been Here Before, With Whom Did You Come On Your -First Visit? 
(check oneJ 

family 

SCHOOL class 

FRIEND 

OTHER ~ WHO? (please FILL IN) • 
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WE'D LIKE TO GET TO pOW OUR VISITORS A BIT BETTER AND LEARN HOW YOU CAME TO VISIT 
^THE FRANKLIN INSTITUTE MUSEUM, WE^D APPRECIATE YOUR TAKING A FEW' MINUTES TO FILL OUT THIS 
QUESTIONNAIRE, PLEASE CIRCLE THE ANSWER THAT APPLIES TO YOtj ' 

1 , Whtre do you conta from? ^ 

, . A. Philadelphia B. Surrounding Suburbt_ C, Other, (please fill in) 



2* With whom did you come here?. 

A, Alone B. With others* How Mapy? (fill in) They are^ 1, Family 2, Friends 

a, V ' 3, Other, 



Whose idea was it to come to the Museum (eg. own idea, father, mother, friend)? 
(fin T^) ■ How old are you? years old 

Did you hear about the Museum recently? ' 
A. NO B. YES If yes, where? ^ 

1 , From friend$ 

2. From relatives 

\ 3, In newspaper Which?- (fill in) - 

' 4. In magazine Which? (fill 1n) » 

S\ On TV — ^ » . — 

6. In school ^ , ' 

7. Other, Where?, (fill in) , 



5, Is thjs yodr first visit to The Franklin Institute? , 

A. 4|S NO If nos with whom, did you come on ^ur fir^t visit? c„ 

T, Class trip ^ ' \ 

2.. Special group. What kind? (^sJJ j'n ) 

^ 3.. Family ~ — ~ 

' 4, Friends ^ ^ " f 

5. V Other 

6, What are your main personal Interests? (Circle as many as apply) ^ 

A. Science B, Social SGience C. Art D, Music E. Literature F, Politics G Sports 
H. Crafts " Other _^ ' ^ ' 

7. What sciences interest you most? (Circle as many as apply) 

A. Physics, Chemistry, Engineering . ^ 

B. Biology, Ecology, Medicine ■ 

C. Anthropology, Psychology, Sociology ^ . ' 

D. Math 

8. What else have you done or are you planning to do 1n Philadelphia today? 

A. See sights B. Shop C. Restaurant D, theater or Concert E. Sporting Event 

F, Zoo G. Movies H. Visit friends L Other (fill in) 



9. What do you like to do in your s-pare time? 

A, Go to movies^ B, Watch sporting events C* Go shopping D, Read E. Watch TV 
F. Go to theater or concert G. Visit friends H. Other 



10. Are you a member of The Franklin Institute Museum? A. NO B. YES 

11. Have you come to any special Museum programs 1n the past year? 
A. Lectures B, Films C. Classes D, Other 



12. Did you ever work for this or any other museuro? 

A. NO B, YES If yes, did you work: 1. M^a volunteer 

2. /aid position. What job? 

THANK YOU SO MUCH FOR YOUR HELP!; 



HOW'DID YOU FIND THINGS IN THE FRANKLIN INSTITUTE MUSEUM . ^ 

We'd Like To KNpw>. . , ^ ' i 

How* Long Did You Stay I;^ The Museum Today? (check q^) *^ ' ' • 

less than 1 HOUR , 2 - 3 HOURS ^ 

_ _ 1 ~ i HOURS ^ , " MORE I HOURS 

Did You Decipf WhAt To Sff In The Museum TodaV? (check as many as apply) 

_ WALKED UN.TIL YOU FOUND AN IBie^ESTINS EXHIBIT ' " 
. LOOKED AT ALMOST EVEftYTHlNd 

. KNEW What you wanted to see before comi'ng in tod4y 

. USED THE museum MAP AND DEMONSTRATION SCHEDULE' - 

. SAW MOSTLY THINGS YOU KNOW ABOUT AND/OR ARE ESPECIALLY INTERESTED IN 
. READ EXHIBIT ANNOUNCEMENTS ON BU^LLETIN BOARDS AT ENTRANCES 
. READ LIST OF EXHIBITS IN THE ELEVATORS 
. USED TEACHER S GUIDE SENT OUT BY THE MUSEUM . 
. OTHER, PLEASE EXPLAIN i 



How ^iD You LocAit Exhibits And DEMONstRATioNs? (check as many as apply) 

USEDTHE MUSEUM MAP AND DEMONSTRATION SCHEDULE 

ERJ 



_ ASKED GUARDS^ ELEVATOR OPERATORS'^ OR CASHIERS 

_ K ^, 

_ WANDER EDy LOOKED AT ALMOST EVERYT hIngT" 



^SKED FLOOR ATTENDANTS 

HAD BEEN HERE BEFO^ AND KNEW WHERE THINGS ArE 



WANDERED UNTIL YOU FOUND SOMETHING ES^ECIAliLY INfERESTING 
OTHER, PLEASE EXPLAIN ■ , 



How Often Did You Backtrack Or Retrace*^' Your'''Steps To Find Exhibits? (check one) 

— Often ^ sometimes • ■ rarely 

How Easily, Did 'You Find The, Exhibits Or DemonstratIions You Wanted To See? ' 

^CHECK QbLEj , . ' (■ 

EASILY found EVERYTHIfie YOU WANTED TO SEE 

HAD SOME TROUBLE FINDrj^G CERTAIN EXHIBITS AND/oR DETONSTRATIONS ' 
WHICH ONES? (PLEA-SE FILL IN) . « ^ 

NEVER FOUND CERTAIN E)gHIB ITS' AND/OR DEMONSTRATIONS ~" . 
WHICH ONES? (please FILL IN) 



How Easily Did You Find The Facilities You Wanted To Use? (check om for each 

^ facility) 

NO trouble some difficulty hard to find 

Mc- Donald's 

lunchroom ' ~" — ^ _ — — 

rest rooms " ' 
telephones ______ / 

elevators , ' 

stairways ' ' 

What Parts Of The Museum Did You See (check all which apply) 

. CONSCIOUSLY tried TO LIMIT WHAT YOU TRIED TO SEE TODAY 

TRIED TO SEE EVERYTHING 
SAW THE WHOLE MUSEUM FLOOR BY FLOOR 

_ — "SAW^ALL OF' GROUND FLOOR (MC DONALD'S AND PLANETARIUM LEVEL) 
PART "OF GROUND FLOOR 

SAW ALL OF FLOOR 1 PART OF FLOOR 1 

SAW ALL OF FLOOR 2 : PART OF FLOOR 2 
SAW ALL OF FLOOR 3 ' ' PART OF FLOOR 3 
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l-DiD .You Fin^That You Were , Lost At Any^T.ime? 



yes 



NO.' 



Yes-^ What Did You Eto? 

ASKEi) GUARDS 
ASKE0 FLOOR ATTENDANTS 
ASKED ELEVATOR- OPERATORS 
USED MUSEUM MAP 

OTHER. /What? - ■ 



,How Often i)o You Go To MuMjms? 

- ONCE A YEAR OR LESS 

2 - 3 TIMES A YEAR 

: 3 - 5 TIMES A YEAR 




How Tired Are You? 



5-12 TIMES A YE?R 
1-4 TIMES A MONTH 
ONCE A WEEK OR MORE 



COULD NOT TAKE A|JOTHER STEP • ■ - ' 

WOULD LIKE TO SEE MORE^ BUT. AM A BIT^TO'O TIRED TO ENJOY 'CONT I nWnG TODAY 

NOT VERY TIRED AND GOT TO SEE EVERYTHING 

NOT VERY TIRED AND GOT TO SEE WHAT YOU WANTED TO SEE 

NOT VERY TIRED^-BUT LEAVING BECAUSE YOU HAVE OTHER THINGS TG DO TODAY 

_^ . . ' ■ I 



r 
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TRACE YOUH; PATH THROUGH THE FRANKLIN INSTITUTE 



We would like to sea '^ow you went through the Museum mnd what you 
stopped to look at, Start at the entrance and draw^ a line to show. 
^ where you went. Put a^star (*) on alj. the things you sam ' 



pBSERVATORY 



COLLECTORS ' GALLERY 
3RX3 FLOOR 




PAPER 
MAKING 

PRINTING 



1ST FLOOR 



GROUND 
FLOOR 



THANKS SO MUCH FOR YOUR HELP 



JL^ ELEVATORS 
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WHAT DID YOU LIKE? 

- ■ ' i 



The Museum is a dynamic place exhibits change fairly often. Which^-.,of 
the eKhibits did you miss and which did you |l ike or dislika? (Please check) 



3rd Floor 



Observatory 
Beauty=in--the-universe 
Math 

Collector's Gallery 



2nd Floor 



Physi^ 
Hall of Illusions 
Energy 
Ships 



1st Floor 



*The Man Who Chased Whirlwinds'* 
"Mirrors of America" 
H-eart 
Bicycles 
Aviation 



Ground Floor 

t Coin Press 

Electro«Magnetic Spectrum 
Planetarium 
Trains 



LIKE 


DISLIKE 


DIDN'T SEE 
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TO BE FILLED OUT AFTFR YOU iEAVE - AND RET URNED BY MAIL 

QUESTIONNAIRE FDR TEACHERS 

_ - - I 

'We need your help in assessing the effectiveness of our museum^' Please take a few 
minutes to complete this questionnaire. It will help make The. Franklin Institute Science 
Museum and Planetarium a more effective teaching resource. 

'When you have finished the questionnaire, please place it in the enclosed stamped self- ^ 
address envelope and return it to ui\ Thank you for your help! 

NAME OF SCHOOL GRANDE TEACHER 



Why did you bring your class^to The Franklin Institute? 
(Check any of the reasons which apply) 
For fun 

. Because you like museums 

To teakcii the class something , about science ' 

^ To teach the class how science and technology affect their daily lives 

_ To supplement a classroom scienoe unit. Which? (please fill in) 

To show the class what's in The Franklin Institute Museum^ 

To see a special exhibit. Which? (please fill in) 

' To see a Planetarium show . 

__ To see' the exhibit hall demonstrations 

To attend a museum lesson. Which one? (please fill ]n) 

How long did you stay in the museum? Check ONE: 

Less than 1 hour ' 

___ _ 1 - 2 hours . ■ ^ ' 

2-3 hours 
__ 3-4 hours 
More than 4 hourf 



' What else did you do with your class today? 
Regular schooT program 
Went to the zoo 

Went to the Academy of Natural Sciences 

Went to see some other Phila.. sights/ Which ones? (please fill in) 



__ Nothing else. Only the Museum visit. ' _ - . . 

Is this the first time YOU have brought a class to The Franklin Institute Museum? 
._ YES NO 



If this is not your first visit, when was the last time you brought a class here? 
(Check one) : ■ - .. 

More than 5 years ago 

1 - 5 years ago 

6 months to 1 year ago 
\ Less than 6 months ago ' 

How manif times in the last 5 years have you brought a class to the museum (fill in) 
Are you interested in bringing another class to the museum? 

YES NO If not, why? ^ 

As an overall learning experience, how would ygu rate your class' museum Visit? 
Excellent A bove average Average Below Average _ Poor 
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J 

Do you feel the museum v1s1t has enabled your students: ' - ^ 

Yes Somewhat Not at all 
To recall basic factual information dealing with J 
science and technology = . . 

To define basic science concepts and give ' = 

relevant examples * . 

To seek fu'rther information on things seen in - 

the museum _ ' " , 

t L 

How well did your students like the museum visit? _ ' 
V^ry much * Somewhat Not at all 



How did they express this liking (or dislike) of the visit? 



Did you like the visit? 

Very much Somewhat Not at all 



What evidence did you observe (1f any) of a positive^ negative or lack of change in your 
students' attitudes toward science and technology as a resuflt of the museum visit? (e.g. 
of positive change: increase in frequency of science-related questions,^ and class partlclpa 
tion In science lessons^ interest 1n science books from museum shop, library or bookstores, 
interest In seeing or discussing science films or watching science shows on TV: negative 
change: decreases in this behavior^ compl^iints about science lessons, etc.) 



The Museum Is a dynamic Institution - exhibits change fairly often - which of the exhibits 
did you see which you would be sad to see leave. Which would you not care about? (Please 
check) 

Exhibit Title LIKE INDIFFERENT OR DISLIKE DIDN'T SEE 

Trains * ' 

Printing and Paper-Making / ~ ' 

Weather Station ^ ' ' ^ ZZ^ _ 

Lightning ^ 

Aviation . ^ ..■ 

Heart . ' ' ~~ J " " " . 

Physics _^ 

Hall of Illusions ■ [ __ - 

Energy ^ " 

Ships 

Math ^ ^ " " " ^ ~ 

Beauty in the Universe __" ^ 

Collectors Gallery „ . " 

(stamps and coins) 
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EX PERIM ENTAL ORIENTATION MATERIALS 
=— „ — 4 ^ ^ — 
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FRANKLIN INSTITUTE 




HIGHLIt^HTS 



This guide w i 
lights of the 
The tour will 
these special 
return to explore 
Your route begins 
el eva tor to the thi r 
vvork your way down. 



1 introduce you to some of the high- 
Franklin Institute Science Museum, 
take about one hour. After visitT*rf^ 
exhibits, you will probably want to 
the rest of the Museum at leisure 
at the'main elevator. Take the 
floor, from there you will 



Highlight &xhibiza ar^ marki^d Ly a u e l Lou) aign 
Gimtlar to the one whiah appears in the upper 



aarne p o 



J 



thi 



a 7i 



THIRD FLOOR - Turning to your right as you leave the elevator 
brings you to : 



(1) MATH 

Geometry is approached through puzzles; try out a 
path of a b^ll rolling in the celestial funnel as 
ematical laws governing the motions of satellites 

(2) BEAUTY IN THE UNIVERSE 



few . Follow the 
it obeys the math- 
and planets. 



Nature is full of patterns. Order and repi t i tion contr\bute to beauty 
In nature and provide the framework on which science is built. This 
exhibit gives us an opportunity to lool<: and reflect. 

(3) THE OBSERVATORY 

Here you can look through the large telescope to see sunspots and as 
conditions permit, you may see other daytime objects including 
planets. Don't miss the photographs from outer space and set your 
watch by the atomic clock. 

SECOND FLOOR - Take the elevator or stairs down one flight. 

(4) ENERGY EXHIBIT 

In an amu^^jement park atmosphere, you will observe many kinds of energy 
exchanges as you follow the adventures of a bill.iard ball on its way 
through our "giant pinball machine". Try your strength (wi-th some 
mechanical advantage) in moving a five hundred pound block \of concrete* 
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Watch energy travsl in the form of waves in the drip tank, A forty 
foot lable at the end of the room provides explanations, 

(5) FOUCAULT PENDULUM 

When you 'leave the Energy Exhibit, go to the ma i n* s t a i rca s e and you 
will see a long, massive pendulum swinging far below you. The pendu- 
lum' is supported by a swivel bearing up In the roof. The actual 
direction in which-a pendulum swi ngs rema i ns the same. The apparent 
slow change in direction that takes place in the course of the day is 
caused by the rotation of the Earth. 



FIRST FLOOR 



Walk down the pendulum staircase one flight 
left and proceed back along the corridor to 



turn to your 



(6 



LIGHTNING AND RADIO 



Per^^odic demonstrations of high voltage eleciricity and "man-made 
lightening" are given on a regular s chedu 1 e . ^ The amatuer radio sLd- 
tion Is always open with a ham operator there to talk to,' 



(7 



AVIATION 



Aircraft from the Wright B^©..tHers to a modern helicopter and jet are 
here together wi th -rx'h i b i ts designed to give an understanding of the 
principles of flight. Notice'"the plans for the. Wright's first success- 
ful airplane drawn on a piece of brown paper. The evolution of flight 
Is shown in models along the corridor which leads 'to the Aviation Hall. 

GROUNfi FLOOR - Go down the stairway in the Aviation area to: 

(8) TRAINS ' .. 

The "Rocket" was built In 1838 and the great locomotive ^60,000 about 
ninety years later. The development of s team ra i 1 road ing can be fol- 
lowed through the exhibits in this room,>^At the times posted, you can 
actually take a ride on Locomotive -6 0,000 as it moves along its origin- 
al tra cks . ' 

(9) BEN ' S SHOP - / 

Be sure to \^i s i t du r bookstore and gift shop. . ■ 



Other exhibits that you wil 
Making, The Heart, Weathdr, 
Also, check .the Planetarium 
can. Volunteer instructors 



want to see if you have more time a 
Air Quality Monitoring and E 1 e c t r o n i 
scheduTe and ,^€t in for a show there 
in gold coats and staff i-nstructors 



are stationed throughout the building to help you make the most 
-visit^ Feel free to strike up a conversation with my of them, 
therejto be informative. . ' 



re caper- 
c Music.. 

if you 
in blue 
of your 

They are 
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Dear Pafents 



For those of you who have brought your childrefi to 
the Museum, this question sheet 1nay help make your visit 
more interesting and exciting. ' 

- i 

Children can find the answers to the question-s 1n the 
exhibit halls listed on^the question sheet. We are giving 
you the answers. so that you can help them to find the correct 
results. Of course, since the Idea is tw discover the 
answers In the Museum, we hope you won't read" th"em until 
the children have visited ^he exhibits and searched for the 
aniwers themselves. There is some ,a dd i t i ona 1 informt^lon, 
which you can read to the chjldrenf and some references for 
pursuing subjects of special interest. 

J When yoLLr children have completed the question sheet, 
tpey can return to the Information Desk in Franklin Hall 
L|bby and receive a Franklin Institute Certificate from 
tne person at the desk, % 



J 



Hebammended far ages 5 ^ 10 



Please tear off and leave a t I nf orma ti on Desk»^ 

Did you enjoy using this game.sheet? YES NO 

Did your child/children enjoy it? , YES NO 

Sugg^^'stl ons : _ 




I 




COLLECTORS' 
■ GALLERY 



BEAUTY lU THE 

universe: 



1. As you enter the Collectors' Gallery, there is a picture 



of a stamp vri th an aifDlane on it, 
ai rplane? 



What is v/rnnq with the 



A pendulum is something that swings' back and forth, In this 
rooin are U penduhms. One hangs on a chain and you have to 
start it. The other one svnnus bv itself. Whern is it^ 



em 



PHYSICS 



3. find an exnibit-that has big nieces fyf wood for you to 
How riany pieces of vjood. are there;' 

(Hint: count care ful"lv) ' " - - --- - ^ ^- 



I ft, 



::!ap of the world, On this 



'K In the Sd'ne foni:u there is a oi^. 
inao, what color are the oceans? 

What color is most , of the land?""^ " ~ ' 

JO you tn'oi- there is more water or land "in the worlW^'' 

Can you find Philadelphia on the man? 

In the Lfiernv Room tnere is a ladder for little people to 

climb. When you clinib the ladder, you can look into some 

mirror- and see vourself. How many mirrors are there^ 



SHIPS 



In tne Ship Room are many models of wooden boats. These 
bonts have tall noles and lots of ropes. They are called 
sailinq shius. What pushed a sailing ship throuqh.the 
water? ^ ■ 




• 7. un the otner side of the Ship Rnofn d.re large models o^ ocean 
liners and Navv snips. These shius'have propellers to push 
them through the water. Is the nropGller at the front or 
" rear of a shio^ 

PLANETARIUM 3. On the wall near the Planetarium are some clocks showing 

HALLWAY time around the world. Hov, many clocks are there? 

TR^I^^^ 3. There are 3 steam engines in the Train Room. One is called 
the Rocket, another one is Number 3, and the big one is 
Number 60,000, All of them have wheels, headlights, and 
smokestacks. Only 2 of the steam engines have cars for 
carrying 'coal and water. Which one does not have a coal 
and wa " er car? 

10. Number 50,000 steam enqine has some GREAT Rin WHEELS, and 
some NOT SO BIG WHEELS. How many GREAT BIG WHEELS does it 
have? 



ANSWERS 



Answer: The airplane is upside down. 

On rare occasions^ the Post Offi'ce makes a mistake when 
pr^nt^ng stamps. These mistakes are so rare that when 
they do occurs the stamps become collectors' items. For 
more information on- th i s s tamp , see the^Exhlbit in- the 
rear of the Col 1 ©ctors ' Gallery. 

Reference: UNITED STATES STAMPS AND STORIES $2,00 
Available at Post Offices. 



AnsweriOntheclock. 

Actually, the clock pendulum does not quite swing by itself. 
It is given a little push at regular intervals by the clock 
mechanism, just as a child on a swing must be given a little 
push everytime the swing returns. Otherwise, friction would 
cause the pendulum, or swing, to eventually stop. A pendulum 
makes a good timekeeper because ^the time It take s,^ to swinj^ 
backandforthnever varies. 

Reference: ^WONDER BOOK OF TIME #5045 ^ ^ 



Answer: 8 

Children usually believe that all wood floats. This is true 
for most kinds of wood, which are lighter than water. By 
lifting the various kinds of wood in this exhibit, you will 
find that ebony and lignum vitae are heavier than water, and 
would sink If placed in witer. 

any encyc 1 opedi a . 



is colored green, 

ccurate picture of the 
three-fourths of the 
more readily on a 



A n s w e r : 5 ^ 



Reference: Look up SPECIFIC GRAVITY in 




Answer: Oceans are colored blue, land 

Being flat, this map does not give an a 
world. In reality, water covers about 
-earth's surface. This fact ca"n be seen 
globe. 



This exhibit is the closest thing to infinity that you are 
likely to see. You see an infinite number of irnages of 
yourself as the mirrors continuously reflect light back and 
forth. . 

Reference: *WONDER BOOK OF LIGHT AND COLOR ^5040 



6, Answer; Wind 



7 . Answer : Rear 

. For centuries, man^ depended on , the wind for moving ships 
across the oceans. When the winds topped, so didthe 
ships. The application of steam power for moving ships, 
beginnM'ng in 1 787 with John Fitch's Steamboat, ended man's' 
independence o n w i n'd and sails. 

Reference: *WONDER BOOK OF SHIPS #5044 

( 

8. Answer: 12 

The world is divided into 24 time zones. Only 12 clocks 
are needed in our exhibit because each clock can be read 
as.A.M.orP,M. 

Reference: *WONDER BOOK OF TIME ^^^-5045 

9. Answer: The Rocket ^ 

Heat water to 212° F. and it turns to steam, expanding many 
times in the process and generating tremedous pressure if " 
confined. That is the basic principle of the steam engine, 
and even young children can begin to u n d e r s t a n d^ t h i s If they 
have ever heard a whistlinq teakettle full of boiling waterV 

( 

1 0 . Answer : M 0 \ ^ 

The big wheels, 6 3-^, in diameter, are the d r i v i n g' wh ee 1 s . 
They = are connected to each other by steel beams called side 
rads, which apply power equally to all 'the driving wheels. 

Reference: *WONDER BOOK OF TRAINS AND RA I LROADS ^ # 5069 

*NOTE: The Wonder Books nre published by Grosset and Dunlap, 
1107 Broadway, New York, N . Y , , 100 1 0 69(; each. Some of the 
t i 1 1 e s a r e a V a i 1 a b 1 e i n B E M ' S S H 0 P , 
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MUSEUM ADVENTURE TRAIL 

ReaommGuded for aiiea 11 through adult 



We invite you to explore the exhibits and to answer the following questions. 
ALL ANSWERS. CAN BE FOUND IN THE EXHIBIT AREA, 



When you have finished, you fcari^ check your answfs with the list at the infor- 
mation desk in Franklin Hall Lobby. If you have filled in all the correct answers, 
^ou wi receive a discount coupon for Ben's Shop, 

1 



COLLECTORS' 
1 GALLERY 



ad 



1= 



MATH 

BEAUTY IN THE 
UNIVERSE 



1, The electric light was invented in 1879 by 

2, Lines which never me^et are called 

3, SPIR/^LS; BRANCHING, CIRCLES and 

of beauty in the universe. 



1 nes . 



are examples 



PHYSICS 



4. The Cartesian Diver floats because it is lighter than the 
weight of water it 



o ENERGY 



CD 



LU 



SHIP ROOM 



5. Almost 60 percent of all air pollution comes from 
(check one) smoke stacks, cigarette smoke, 

auto exhaust, jet planes. (Hint: Look on 

the wall in the back of the ENERGY Exhibit). 

5. Who owned the racing shell on display in the Ship Room? 
Bien Franklin, _ Captain Noah, Admiral Dewey,. 
^John B. Kelly./" 



FRANKLIN HALL 



7. Benjamin Franklin was born in 1706 in the city of 



CP 

o 



BICYCLES 
AVIATION 



In the year ' , Franklin was elected to a Committee 
to draft the Declaration of Independence, 



9, The wheel of the STAR RQADSTER bicycle is 



1 nches 



hiql^ 



10. The first powered flight by the Wright Brothers lasted onlj 

seconds , 



11. The 4 forces that are present on an airplane in flight are: 
LIFT, THRUST, GRAVITY, AND 



TRAIN ROOM 



12, Locomotive No. 60,000 could carry 



tons of coal . 



O 
O 



ELECTRO- 
MAGNETIC 
SPECTRUM 



13, Science began with man^s curiosity about the 



o 

CD 



PAPERMAKING 
PRINTING 



pounds of 



14, In the United States, each person usee 
paper per year. (Average figures for 1959)~~ 

15. In one square inch of a newspaper photo, there are about 

dots , 
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. SLIDEl TEST 



U) 




'Franklift Institute Museum Test" 



(2 V How do^ lyoti- f^el .abtfut yoitt visit to the museum tod^? 






E 

(81 



(3) This is a push-button tm^t of bur muse™ exhibits ^nd 
your opinions . ' . . * 

(Pushr^ for next slida) ^ 



(4) Whi^to of these s^atemmts about The Franklin Instituta do you 
"^^ree with momtl 's ' * i 

^ (4) A, There's soniathing of interest; for avaryone* 

(5) B~ It's only for people who like scienca* " ' 

(6) C* You have to know a lot about science to enjoy it* 

(7) D, ^It's only for children. 



(5) What does The Franklin Institute Museum remind you of most?, 

(4) A, SchOQl * ^ ^ 

^ (5) B. Circus 

^ ^ ^ (6) C, Library 

(7) PalaW 

^8) E. Theater 
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FRy^KMH IHSWroTO KPffiTO QUIZ 



WHAT IS THIS? 




C # Coggasa 



D « Spa adom t 



VmAT DOIS miB SHOW? 

A. 
B. 




Solar Bnargy 



Printing 



THIS IS A 



mhT DCES THIS DO? 




A« Ganarator 

,B . SwitcWsoard 

C . Computer 

b. Synthesizer 



WHAT DOES THIS DO? 




A. ^X^T S^jtS 
/ --- 

B . Puneh Cards 

C* Write Lattars 

D. Add and subtract 




A. HQld Typa 

B« Mash Wood 

C# Filter Fuly 

D. Catch Lint 



11 • TO CHANCT TIffi NOTl^ YOU CHANOT Tffl.,,?.. 



A. Spead 
B< yoltaga 




C, 
D. 



Duration 
Prassura 




13 , WHAT IS raiS FOR? 




A. Measuring Spin 

i. Tasting prassura 

"0 

C, Squaring 

- « 

Counting 



WHAT TOE? THIS 




A. Weights 
1, Volumas 



15 , WHAT COOTS OUT OF THE TUBE? 

/ A, Low S High Sounds 

B. Steam St Water Vap 




M YOU SPIN, YOU 

A. ^mm up 

B* (Go faster 

Cl Fall jDu^ard 



Fall inward 



.17 »-^TOIS IS DSD IN A ...? 




A^ Fire anglns 
D. Power Jitmtidn 




Gear locks 




„19 . TOi SHAPi or TOE ^MSLE 'S Sfahl IS 

A^ ^ 




/ 



21 



20 * WHAT HOLDS THE BALL TOGETOER? 

A, 

B, Electriaity 
Air pressure 
Magnetism 



22 . HOW l^NY MIRBDM ARE OTEDED TO MAKE THIS? 23 

A, 6 
B- 3 

C* ^ 

D. 7 




WHAT MAi^s the: pendulum swing? 

A*, ^©lantt waves 

B. Aiy praaeure 

C» Eleetriaity ^ 

P. Magnetic fores 



FTOM WmRE DO THESE P£anTS GET ENERGY? ' 
A, Sun 





B« 

C* 
D. 



Air 

Leaves 
Rain 



24 



WHAT DOES THIS ffiASURE? 

^ A, Voltage 

B^^ Air speed 

C* Kilowatts 

D. Pressure 
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WHAT IS THIS? 




A, Thermometer 

B, Pressure Gauge 

C , Compass 

D* Slide rule 
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FOR W»T IS THIS USED? * * 

A, Undersea Eiqplofisugf, 

B, Warfare * 

' '/J ■ ^ \. • 

C* Lifer Savinq V 

^ if ' = ■ = ■ 
D. Speed Racing 



27 * WHAT IS THIS? 





A. 

C. 



Sinker 
Hina 
Gillie 
Buoy 



28 , ''WHAT DOES THIS SHOW? 




A^ Soimd Spaed 
Wave_Ahape 
Harmony 

D^ Melody 



29 * ^^AT TOES THIS SHOW? 

A^ Speed of Light 
B. * Earth's totation 
C* Perpetual Hption 
D. 




Speed of Sound 



30 ^^k WHAT PASSIS THROUGH HEM? 

A* Food 
1. Water 
C. felood 



31 .W THIS IS A 




Air 




Undersea ^ah 



1. Space Station 
Future House 
Boiler Room 



,32 



WIAT MAraS TOIS GO? ; 

* , A, Electricity 

B* vacuuin Pressure 
C. Steam 
D* Sails 




33 , AS YOU MOVE YOUR HWD OVIR^ THE SOUND..,? 

j A^ Gets Louder ^ Softer 

j Gets Higher ^ Lower 

C* Stops 
Goes Up 



34 . ^ WHAT SHAPE DOES THIS MKE? 




o 



35 ^ WHAT DOES THIS MAKE? 

A . Paper 

B. Cloth 



C -4 Power 




Coins 
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36. WHA^. pO^-TOlS FKOVB? 



38, 




2^2 2 
2 ^2 2 



2 2 2 
C* a +b +e ^ 1 

2 2 2 



WHAT MAKl^ THE BDD GO UP? 

* * A* Steam 

1* Air Pressure 
^ C* lleetricity 
D» Magnetism 




37 



39 , 



WHAT HOMS Tffi BftUiS ,UP? 

, ' • A. ' Stean , 

C. Hagnetlsn 

D, Gravity 




J 



WIAT EXPLAINS TIffi WAY THE BAR ^ILTS? 

A, Unlike Polea Attri 
* 

Like pQlmm R#p#i 
p. Unlika Poles Rep#] 
D. Like Poles Attraot 




40 • WHICH SWTOGS FASTIST? 

A* A 
1, B 

\C.' C 
D. D 



41 



WHAT DOES THIS SHOW? 

A, Water Gonservatior 
B* ^ir Pressura / 

C. /Elliptical Paths 

D. Wave Motion 




42 - WHAT KIND OF ENERGY DO THESE HAVE? 
' , A* Kinetic 

Stored 




Solar 
D. Electric 



44. .RED LIGHT + GREEN LIGHT - 7 
■ . - A. Yellow 



B* Blue 
C- White 
D, Brown 



43 . WHAT PUTS ENERGY INTO THIS SYSTEM? 

A. You Do 
\ Air in the Tuba 
The Marble 
^> D. .Height of Tuba 




(45) Did you sea Ship a? 



j(46) , ^ Did you see Fapermaking? 
A* imm 



B. Ho. 



(47) ' Did you sea Dlactronic Musie? 

■ .. J 

A* Yes / . 

B, No ^ ■ 



(48) Did you sea M^th? 

A. Yes 

B, No 



(49) ' Did you s#a Physics? 



A. Yes 
B^ No 



(50) 



Did you see Energy? 




(51) Did ydu see the Heart? 



(52) And now for your opinions (Push "7" for next slide), 
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hi . ' , ■ ' ' / --.^''^ 

(53i ^ HOW mai^ timmm ha^ y©^ been to The Franklin Inititute? 

. (4) A. ^ 

(S) .1. T^iee 

4 " (6) C- 3 T 5 tiros ' ^ 

(7) D, MDr# than 5 ttaes 

(54) How old are you? ^ 



(58) 



{4) 


h. 


7 - 


14 


(5) 




15 - 


24 


(6) 




25 - 


34 


(7) 




35 - 


49 


(8) 


e; 


50+ 





(55) How far, have ypu gone in school? 

(4) A, 3-6 graae ' 

(5) B* 7 - 9 grade 
,(6) C. ' High sehool 

(7) D* College 

(8) . Graduata schopl 

(56) Did you ma jot in science or do you plan to? 

- * 

: (4) A. Yas = 

(5) B* No ^ - . 

(6) C. Not siire 

' 'IF 

(57) . Are you a sciantist or do you plan to ba one? 

(4) A, Yes 

(5) B* No 

(6) C* Not sura 



How intarestad in science are you in comparison to other subjects? 

(4) A* Very interested 

(5) B* Somawhat interestad 

(6) C* Not interestad 



(59) Which of these statements do you agree with most? 

(4) A, Sciance education is a "must" thAa days/ 

(5) It's always interesting to leaam science, 

(6) C* Scienca is not as important as other subjects, 
f7) D, Sciance is boring, 

(60) Which do you agrea with? \ 



(4) A* I would enjoy trying to solve scientific Drohlems 



Which do you. agraa with? ' ^ 

. ' :.• ^' ■ . ' ' 

(4) A, Sciance is so hard only tr^ned scientists ean understiuid it 
-|5) B* Most people can miderstuds the work of science 

Which do you agree with? * * 

(4) h~ People need to understand science because it has such a big 

effect on their lives 

(5) B* Science is mainly Xiseful to scientists, not to most people 

- ' _ ■■ * 

"Science nAkes life healthiet/ easier and more contfortable* " 

(4) A. Agree - 

(5i B. Sort of agree , . 

(6) c* Sort of disagree , 

(7) D. Disagree ^ * * 

"Science makes our way of life change too fait." ^ 

'i f- ■■ / /- ' ■ . ^ 

(4) A.i Agree . . \ ^ 

(5) B, Sort of agtee : 

(6) Sort of disagree - , ' . 

(7) D* Disagree < ^ 

"Scientists dig into things they ought tojleave alone." 

(4) A. Agree 
fS) B, ^ Sort of agre^ 

(6) * Sort of disag 

(7) D* Disagree 

"Scientists work to make life better for us." 

(4) Ap Agree 

(5) B. Sort of agree 

(6) Sort of disagree 

(7) D* Disagree 

"Science destroys people's ideas of right and wrong." 

(4) A* Agree % ^■ 

(5) B. Sort of agree 

(6) C* Sort of disagree 

(7) D* Disagree 



"Science has done more good than bad for- mankind* " 

C4) A. Agree 

(5) B* Sort of agree 

{6) C- Sort of disaaree 



r 



(69) "icianqs is the cause of m«*s unhappinaSB. *' . 
(4) A. Agree 

,Ci^ B, Sort of agree '* 

(6) C, Sort of-* disagree 

(7) D, Di^agree \ . ' 

(70) "A return to a simpler life would make people'' happier, " 
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(71) 



(72) 



(73) 



- (4) 


A. 


Agre^ . \ 


(S) 




Sort of agre e 


(6) 


C, 


Sort of disagree 


(7) 


D, 


Disagree 


In 


the 


long run, our lives will be improved by 


(4) 


A, 


Agree 


^ (5) 




Sort of agree 


(6) 


b. 


Sort of disagree 


(7). 




Disagree 


How 


do -you feel about scianee and technology? 


(4) 
(5) 


A. 


Afr^d 

Hopeful . 


(6) 


C, 


Excited 


(7) 




Bored 


(8) 


E. 


Confused 


Hpw 


much 


has science influence your lifej 


(4) 


A. 


Not much 


(5) 


B, 


A bit 


(6) 


C, 


Pretty much 


(7) 




Very much 



(74) Db you think science will improve human intelligence and 
other traits? 

(4) A. No - 

(5) B. Not li^ly \ 

(6) C. Probably ] 

(7) D, Yes 

175)* How much does our country's future depend on scientific research? 

(4) A* Not much 

(5) B. A bit 

(6) C* Pretty much 

(7) D. Very much 



INSTOUCTIONB TO VOLUNTOERS FOR 



4 
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In s t rub t ion s for Volunteers 



We are trying to give questionnaires to a random' gampla of mussum 
visitors* This means that we can't accept replies from people wh^ would 
be Jcind enough to volunteer to fiit out our ^fonns, ^We have to have a 
procedure for approaching people.^ at random ^ as they enter thie museum. 
If we approached only people who '-look friendly" we might find out that 
most people who cdine to the museum are middle-aged adults! The puTpomm 
of the in striirtitoa which follow is to set up a way of getting a random 
sanple* Thi^ sho^d turn out to give us a good mix of age* sex, background^ 
etc. If a giovfi of peqple discuisek the answers wJith the group member who 
has received the questionnaire/^that's 0,K-i but please don't collect forms 
from more than one person in the group. If someone really wants to fill 
out a form^ please keep this and other such foms in a separate pile marked^ 
"unsolicited" so we can tell that these are not part of the sanple, 

i ' 

Si^LING PBQCEKJRE ^ 

. - - - ^ 

Pick a fixed spot near the entrmce. This is your spotting point , wften 

you are ready to begin ^ ask the first person you see coming past this point 

to fill out a questionnaire. Approach anyone who appears to be over the age 

of 10 (anyone who can read and write) , Try to get only one person from any 

.family or group that ^omes in. When this person has finished and "the ques^ 

tionnaire is dropped in the box provided fot completed forms, ask the next 

person you see coming past your spotting point. Alternatively / if you find ' 

that ther^ is room at the table for more than one person to stop md fill, 

out a formr then approach Another person passing your" spotting point as soon ^ 

as the first person has begun answering *tte questions. This may be particu-^ 

lady helpful on Sunday when the day is short, many visitors attend, and 

many quest ioi^na ires are called for, 

* What-to say when approaching people, I laave to your discretion ^ any 
phrase with which you're comfortable which politely requests that the person 
fill in a questionnaire to help us under sta^' how people like to use the museum;.^ 

DISTRIBUTION • 

■ : - ' - ^ ■ , ■ / 

Please clip forms from each time period together and note the date and ^ ' _ 
time period at the top of the top fonn in each pile: 



10: 


00 ' 


111 


00 


10 


111 


00 - 


12 1 


00 


10 


12i 


00 - 


li 


00 


10 


1: 


DO - 


2i 


00 


10 


2t 


00 - 


3: 


00 


10 



50 questionnaires total 



Stop giving out questionnaires when. you have gotten back the total for that 
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